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Dakold imd Ltxa—G;iteway 20()0 eiriployees Phil and Mary—were pholographed tn Beautiful Rujihmtm; Cave near Keyvtone in the Black Hills of South Dakota. 


“Now it’s our mission to tell the world about our discovery!” 

Dakota pauses. In all the excitement, he has forgotten 
that Lexa's dream remains unfulfilled. 

“I’m sorry, Lexa,” Dakota tries to comfort her. “1 know 
you were hoping to find something different — more like a 
cross between a notebook and a palmtop.” 

“You're right. These are excellent machines, but they’re 
not quite what I was hoping for,” she murmurs. 

“But wait!” Dakota shouts, his voice echoing through the 
cave. “There's another map loaded on my Nomad. 


Yes, more direclion.s. And the arrow is pointing to something 
called the HandBook. Do you suppose..,?" he wonders. 

Dakota and Lexa hurry out of the cave. What they 
thought was their journey’s end has turned out to be just the 
beginning. 

TO BE CONTINUED... 
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©^992 Gateway 2000, /ik. Ail hrand;san£ipindiict names are trademarks or registered trademarks of their rcspeaive (ompanies. 


















^MOfUVAD 


■ Weight 5,8 Lbs, (Nontad & Battery! 

■ Dimensions 85' x 1 r'i 1,8" 

■ 7-Hr.* NiCad 5.7Ah Battery 

i 14.4-Oz, Barter}' Charger, 6.12" x ?,25" x 1.5" 

1 Traveling Weight 6.7 Lbs. fblomad, Banery 
& Charger) 

■ Backlit 10" VGA Sci^en, 640 x 480 

Resolution, 64 Gray Scale 

■ Simultaneous Video with I MB 

■ 1.44MB Diskette Drive 

■ 1 ParaIlel/1 Serial Port 

■ External Video & Expansion Bus Ports 
(Ports are Full Size) 

■ 79-Key Keyboard, 10 LKey Emulation, 

Inverted T Cursor Pad 

■ Pointing Device 

■ MS DOS 5.0 & Windows"" 3.1 

NOMAD 325SXL* $1995 

25MHz, 386SX1,. 2MB RAM, 80MB Hard Drive 

NOMAD 420SXL* $2795 

20MHz, lmel*486SX, 4MB RAM. 80MB 

Hard Drive 

NOMAD 425DXL* $3495 

25MHz. Intel 486DX. 4MB RAM, 120MB 

Hard Drive 

Nimad Optiofus: 2,400 bps nfid 9,600 bps nirydi^ms, 
printer, numeric expansion station, 

Totmifing or Eihernef interjaces, SCSI interface, 
memory uppirades, ejcecative Carrying case, extra batteries 

^dattery life M.'£ii meamred miftg PC Mtigadne's Battery 
Rundown Test with power tnattagement enahied. Actual 
remits may vary depending on ccmfignrfUion and 
tippik&rionSf.^ 

All prices atid ebn/igurpriops are subject to change withoui 
nofipe. Pricis da.mt include shaping, 



Deep inside a mysterious cave, Dakota and Lexa discover 
three notebooks called the Nomad Series. 

4’Moi\/iad They’re Dakota’s dream come true — 
notebooks designed for serious computing on the road, all 
with supernatural battery life, great screens and keyboards, in 
a compact, lightweight model. 

Dakota can’t help wondering how these astonishing little 
machines got here. “They must have been placed in the cave 
hy some ancient civilization advanced beyond our time, or 


perhaps by beings from another galaxy,’’ he surmises. Lexa, 
always probing for the truth, points out that the notebooks are 
clearly marked with the Gateway 2000 logo. Dakota is not 
satisfied. “Why would Gateway 2000 keep these wonderful 
notebooks hidden from the world?” he wonders. 

“It must be a conspiracy!” Lexa exclaims. "An evil 
competitor must be behind this! The people at Gateway must 
have sent us the clues to discover their treasures so we could 
tell the world!” 

“I think you’re on to something, Uxa," Dakota agrees, 
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As our sjoiy continues, we find :jj 
Dakota Smith, dashing youn^ 
scientist, and Lexa Kirk, independent 
journalist, nearing their destination., 
Both are searching for the secret 
source of the perfect portable PCs.- 



. J 













ChicAgo ToaLs I (kgofti 
Garden Supplied [nc. 
Garden i^uppLles Inc . 
Hen Leaf l^ndsiuapLng 
HeM Uflf l^td^CApIrig 
te« Leftf IdDdsCApicq 
Office Supply ftnnex 
Pine Liaher Vard 
Speedy ifintlnfl 


0SG ll/U^ 
\2i% 

13546 lb 4/92 
tm 10^25/9? 
35?B ll/S/SZ 
56fl5 Ib 5/9Z 
M69g 12/I&/3Z 
B97fi 11/1&/92 
S692 1^13/92 


□edting BuL&rEe $e.%I .B3 


CtrlA^ &ine 


F9i-Pay In fltlbton't 


Introducing the alternative 
to accounting software. 


I ntroducing QuickBooks, from the 

makers of Quicken. The first software 

that does your books while you 

condua your business* All you do is pay 

bills, invoice clients, and collect deposits. 

QuickBooks does all the wotk to provide 

you with management information and 
c . 1 . payments, 

nnancial statements - any time you want. 


Stunningly simple to use. 


Work with &miliar fomis* 


n-i^lp re-riIe/Prli>t FB-nwI/tdlt r^Llsts rS-llBi»rts P&’flctiwities 


Only enter infoimation onoe. 
QuidkBooks remembers your leanring 


to tht 

Orto of • (Office Ripply fttsHKx 


Threv Humlrtiil rifty-Tnur and EKv'lQO^i' 


orrscft Supply flnncH 

m fivIlB VistA Ma^ 

tmrwt ^Vlexandria. Ufl ^.^^7 


Fledbly assign expenses. 


Hho ‘Orricv £a^plids/'n?ntals 


Choose whom to pay and when. 


Qwdn in Print: 

CWnmt Ulatt:a‘. $?4 4£fi HI 

Kndi.^;. ■■ ■ 


Specr/icatjons: PC compniiblt c&mput^ With 640KRAM 
md DOS 21 r higher. Dard ddi mh 2 MBfive. 


Just sdect the bills you want to pay from 
this list 


Payments to the same vendor can be 
combined 


Prints checks automatically for all bills 
selected 


Shows your bank balance. 
Totals how much you owe. 


Piacricatly no typing. 
Pick here: 


No accounting mumbo-jumbo. 

With accounting software, you had to 
"'post'" “debits and credits” and “reverse 
entries” in “journals” and “ledgers.” You 
practically needed to be a CPA. 

But now you can computerize your 
books without any accounting mumbo- 
jumbo. 

New QuickBooks uses just plain 
EngQsh. If you want to pay a bill, choose 
“Checkbook” from the 
Main Menu, 

If you want to 
invoice a customer, 

choose “Invoicing ” The math is done for you. 
It s char simple. 


Invoice customers in minutes. 


n-iteig fz-nie/yrtn* n-riiii-Edu F4-iijfr^ tv^ris 


Ininirj, mmtrn mnZTiA 


ktft 17/ 


PO Hti 


Ifs entered here. 


Safes tax is caloilaijed for you. 































G)llea money fester than ever. 


G)mplete financial pictuie of your business. 


Flexible invoice printing- 3 invoice formats. 


QuicicBooks proven 12 times 
easier than leading products. 

An independent research firm had small 
business bookkeepers perform 11 of the 
most common bookkeeping tasks using 
QuickBooks. DacEasy, and 
Pacioli. People using 
QuickBooks were able to 
complete all 11 tasks 12 
times more often than people 
using DacEasy, No one 
using Pacioli was able to 
complete all of die tasks. 


Qu iclcBooks DacEasy Pacioli 
Source: Merrill Research & Associates 


Powerful bookkeeping, easier 
than you ever imagined possible. 


All the infonnation you need to call 
Ct^tomeES. 


Printing options: 

• Your lenerhead 

• Plain paper 

• Pie-printed form 

Invoice formats: 

• Product 

• Professional 

• Service 


GfCt control over your bottom line. -- 

Evaluate your financial resources. — 

See emagiiig sales aends. 

Predict your osh needs. 


Works witf 
for payroll. 

WithQuickPay, 

QuickBooks calculates 
aU deductions, prints 
payroll checks and 
keeps complete 

Special oflFers for Quicken 
QuickBoob reads your Quicken 
during set-up. And if you act now, you 11 
get a $30.00 rebate when you buy 
QuickBooks from your local retailer. 
(Rebate coupon and redemption 
instructions are in the package.) Orj buy 
QuickBoob direa from Intuit for $54.95. 
QuickPay users: when ordering, tell us you 
use QuickPay or send in the QuickPay 
card in the QuickBoob package. 


Full 60 day money back giuiamce. Rebaie offer only valid 
[hrough retail stors. All offers otpire June 30.1992. 

To ondfT, call toll-free 

1-800-624-8742 

24hDuisad^,7day^a^Meek. US. and Canada 

^Jntuit 

P.O. Box 3014. Menlo Park. CA 94026 


Complete Financial Reports 

• Profit and loss statemeat 

■ Sales report 

• Accounts receivable aging 

• Collections report 

■ Accounts payable aging 

• Sales tai teport 

• 1099 report 

• Cash flow forecast 

• Payroll report 

• Budget report 

• Other rqiorts 

- Summary repon 

- Transaction report 

- Itemized income and openses 

- Project or Job report 


QuickBooks limited time offer 

$99.95 

Save $40.00 

S 139.95 Suggested Retail Price 

Or buy QuickBooks & QuickPay 

for $129.95 

1169.95 Suggratai Retail Price 
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NEWS 


25 MICROBYTES 

Nutek continues to work on a 
computer that will run mainstream 
applications for the Mac under Motif. 

48 FIRST IMPRESSIONS 

The Best of Comdex/Spring 

BYTE's picks from an especially 
exciting Comdex. 

53 A 66-MHz Executive Jet 
A 66-MHz processor plus 
a local bus equals power, 

58 Paperworks* paper becomes 
a computer interface 


NewWave 4.0, a robust Windows 
desktop and environment package 


FrameMaker for Windows, 

maximum desktop publishing power 
comes to PCs 


Procomiti Plus for Windows, 

a Windows version of the 
venerable communications program 

TCNS, a network from 
Thomas-Conrad that doesn't 
compromise speed 

Picture Publisher 3,0, Windows 
image enhancement gets polished 

78 WHAT’S NEW 

The NEC UitraLite SL/25C 
travels with active-matrix color; 
the WindStation lets you watch 
the weather at your computer; 
chemVision converts structured 
chemical data into 3-D models; 
and more. 


FEATURES 


121 The 1992 Readers’ Choice Awards 
BYTE readers name their top products. 


131 Practical Desktop Video* Part 3: Winning Graphics 

In this installment, you’ll learn how to build attention-grabbing graphics into 
your desktop videos. 


145 OOPS via DDE 

The DDE approach eases entry into the OOPS world in a controlled manner. 


STATE OF THE ART 


MANAGING INFOGLUT 
244 Overview: 

Making Knowledge Pay 

How to mine the knowledge 
scattered throughout 
an organization, 

257 The New Age of Documents 

Establish a viable 
document-interchange strategy. 

263 Electronic Books 

They're coming soon to a computer 
near you. 

271 Search and Retrieval 

New methods for managing large 
document-retrieval systems. 

279 SGML Frees Information 

Standard Generalized Markup 
Language helps you turn mounds 
of documents into information that 
can boost your productivity and 
innovation. 



287 Resource Guide: Search and Retrieval Systems 
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REVIEWS 


OPINIONS 


290 SOLUTIONS FOCUS 

Searching for Common Threads 
Ten text management packages 
help you organize your files, 

306 BYTE Lab Product Re|>ort: 
Writing in Style 
WYSIWYG word processors give 
your text visual appeal, 

316 Color at a Reasonable Price 
The BYTE Lab tests seven color 
PostScript printers for PCs and Macs, 

327 Looking for Answers? 

Ask Muse 

Occam's Muse makes it easier for 
Mac users to find answers 
in mountains of data. 


331 Database Pubitshing with Style 

Ventura DataBase Fhiblisher and Page Ahead 
apply desktop publishing polish to 
database reports, 

336 Two Tools of the 
QuickTime Trade 

SuperMac's VideoSpigoi and 
Adobe's Premiefe help you create 
digital movies easily. 

339 RLN SpeUs 

Long-Distance Ethernet 

RLN extends Ethernet connections 
across phone lines. 

342 REVIEWER’S NOTEBOOK 

SB's 86C911 GUI accelerator, and 
a new MicroPhone for the Mac. 
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Tektronix Phaser P Pxi 


HANDS ON 


347 UNDER THE HOOD 
How Scanners Work 
New techniques make 
color scanning better and 
more affordable. 

351 SOME ASSEMBLY 
REQUIRED 

It’s a Multithreaded Worlds 
Part 2 

Multithreaded operating systems 
are taking over. Are your 
applications ready? 


357 SOFTWARE CORNER 
On-the-Fly Disk 
Compression 

Diet Disk compression utility, 
automated Apple Menus, 
and organizing Usenet news, 

359 BEYOND DOS 
Windows NT 
and OS/2 Compared 

by Barry Nance 
Windows NT and OS/2 2.0 
have a lot in common. 

364 ASK BYTE 

Relieving eyestrain, the best 
writers' tools, keyboard latency, 
and other problems. 
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USER’S COLUMN 

The Mac Goes to School 

by Jerry Poumelle 

Jerry sends a computer to college. 

BOOK AND 

CD-ROM REVIEWS 

The Importance 

of Being Singular 

War and the intelligent machine, 

and other selections. 

426 STOP BIT 

Reflections on the 
“Privacy” Question 
William F. Buckley Jr. 
asks, Who should have 
access to your electronic 
medical records? 

16 EDITORIAL 

Managing Infoglut 

20 LETTERS 

BYTE' s “ * subJ iminaJ' * 
cover, multimedia 
critique, and more. 


READER StItViCE 

Editorial Index by Company 
Alphabetical Index to ^venisers 
Ifidex to Advertisers 
by Product Category 
Inquiry Reply Cam^ ■ 418A 

PROGRAM LISTINGS 

From BIX: Join *1istings/frombytc92’" 
From DemoLink : See ad on page 423 
On disk; See ad on page 230 
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SPECIAL REPORT 

Windows Windows, Everywhere 
155 

Windows Meets the Pen 
159 

Flying Windows 
172 

A Few of Our Favorite Things 

188 

EIS Moves to the Desktop 
206 

Image Magic 
219 

Ask Dr, Windows 
232 


INTERNATIONAL SECTION 
begins after page 100 
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BYTE Topic Index and Author Guide 


This index heips you find articies that contain information on each of the listed topics. (The topic iist changes each month.) 
Combined with the tabie of contents (page 4) and the Editorial index by Company (page 422), you can identify articles dy type, 

subject, title, author, or product discussed. 


ACCELERAIOR BOARDS 


172 


AWARDS 


48,121 


BUSINESS 


7g 



10015^20 


CD-ROM 


344, lOOiS'T 


CHIP TECHMOLOGY 


53 


COMMUNICATIONS 


58,188 


COMPRESSION 


25, 357 


DATABASES 


327,331,426 


ODE 


145 


DESKTOP PUBLISHING 


58, 306, 331,10015^7 


OISPLATS/MONITORS 


364,10015-23 


DOCUMENT MANAGERS 


244, 257,263, 271,279,290 
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59, 78, 342,10015-18 
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25, 58, 78, 339, 342 


EXECUTIVE INFORMATION SYSTEMS 


206 


FREEWARE 


357 


GRAPHICS 


S8, 172,188,336,364 


GUIS 


58 


HEALTH 


364 


HYPERTEXT 


263 


INDEXING 


267, lOOIS-56 


N FORMATION ACCESS 


244 
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364 
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78,10015-3,10015-23 


MACINTOSH 


25, 46, 101, 327, 336, 357 


MULTIMEDIA 


78,131,336 


MULTITASKING 


351 


NATURAL LANGUAGE 


327 

351,359 


PCMCIA 


364, lOOiS-3 


PEN PC 


25,159 


PERIPHERALS 


347 


POSTSCRIPT 


257 


PRINTERS 


316, 364 


PRIVACY 


426 


PROGRAMMING 


78, 145, 232, 351, 357, lOOIS-20 


SCANNERS 


347 


SCIENCE 


78 


SEARCH 


271,287,290, 10015-56 


SPARC 


lOOIS-43 


TELECOMMUNICATIONS 


342 


244,257,263,271,279, 
287,10015-56 


386SX 


lOOIS-23 


TRANSLATION 


364 


TUTORIAL 


344 


UNIX 
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UTILITIES 


IBS, 357 


VOICE 
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306, 364 
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At last* A 300 dpi color printer 
thatls as easy to add to your 
system as a LaserJet. 



G IRK I^c)gu4 <>nn|PiiV 

list price. AdobeUid FutScriptue Hctatcndtnrienuri^ 
rfAikteay^gm^ Im inU»Ua.mil<aJB a m nu eriei. FE1:K0& 


Vivid color has never been so 
simple. The new PfedntJet XL300 
inlqet printer gives you laser- 
quality color graphics, text, and 
the compatibility of HP La^rJet 
printers. All for the remarkably 
low price of just $3,495* 

The PaintJet XL300 has LaserJet 
compatibility built right in. The 
same typefeces.The same page for¬ 
matting It also has PC/Macintosh 
auto-switching, so users in a mixed 
environment can share. And Just 
like a LaserJet, the PaintJet XLSOO 
becomes networic-ready with 
optional HP JetDirect interfiace 
cards. 


Get laser-quality printing on a 
choice of media that includes plain 
paper and transparencies. Or add 
Adobe* PostScript* for access to 
even more graphics applications. 

See how easOy the PaintJet XL300 
can bring color to your system. 
CaU 1-800-752-0900, Ext- 3158 
for a free print sample and the 
name of the authorized HP dealer 
nearest you. 

¥A^ HEWLETT 
m:/iM PACKARD 

















Wl^consider a new 
you can leave 


Because well 
enough just might 
not be good enough 
anymore. 

Because new 
Microsoft* Excel 4.0 

spreadsli^ifiir Windom. for Windows™ is the 

ultimate refinement of a powerful, 
easy-to-use spreadsheet. 

Because you could be get¬ 
ting your day-to-day spreadsheet 
tasks, not to mention more amaz¬ 
ing number-crunching feats, done 
faster. And more easily. 

WeVe talking about one-step 
just-about-everything here. 

Take a feature like Autofor- 
mat: with just a click of your mouse, 
it applies one of 14 sharp-looking, 
professionally designed formats 
to your worksheet. 

Or consider Autofill, which 
intelligently helps you build your 
worksheets. For example, when 
you type January in a cell, Autofill 
automatically enters February, 
March, April-as many (or as few) 
months ahead as you designate. 


Shortcut menus are anoth¬ 
er innovation. When you click the 
right mouse button, a menu ap¬ 
pears on-screen next to whatever 
you're doing, offering you all the 
options that sensibly relate to the 
task at hand. 

Wizards are step-by-step 
guides that take you through com¬ 
plex tasks, like charting, or creat- 



The Scenario Manager is apowerfui ana^sis tool that lets you eas^ creak 
andmve muUipk if^scenarios, Ik^ insiantly produce nke-tooidTig 

summary rep^. Wuch makes you look nice, iooj 

ing summary tables from a data' 
base, with incredible ease. 

And vdth new Drag and 


Drop, all you do is highlight the 
area you want to move,“grab” it 
with your cursor, and drag and 



ditaiis. ^Q^good m iAc 50 Uttitid Sister 7/31/^ Fbrir^brmsiim Im Cemda, lS(X^ S6S904S; ^ide tfie 50 United Stotes, cBtl<^>&B3S-865l. © 1992MkK(mp CitfpisraiuntJUt rights resmW. 











































spreadsheet \\dien 
II enou^ alone? 





drop it to wherever you want it on 
your screen. Ifs that simple. 

WeVe also made the Toolbar 
customizable. 

Plus, it has 
handy new 
features, such 
as a Spelling 
Checker and 


AutoCenter, 
which lets you 
center text over multiple columns 
with a single click of your mouse^^ 

Invested a lot of time in 
Lotus? That’s no problem. 

You can learn using what 
you know. Type in your 
familiar Lotus 1-2-3 
commands, and 
Microsoft Excel 
shows you the 
equivalent com¬ 
mands. Easy. 

Microsoft 


day money-back guarantee*. 

By now, you may agree with 
us that new Microsoft Excel 4.0 


ThEgfdlery ofSOdisri types indmks rotaUngS'D dmrts^ txkmg wUh surface, mektr and picture duirts. 
It hoks^pmt here. Uls more ir^ressive onyour^r^i. 


cT 




y 


Excel also reads Borland'’i 


Uusat 


for Windows is the ultimate refine¬ 
ment of one-step-power-with-ease. 

Wondering how to up¬ 
grade? Check out the 
caption underneath 
that guy to your left- 
if you’re interested in 
the best spreadsheet 
'oh the planet, 
thatis.Other- 
^ wise, just try 
to forget 
you ever 


9forCixrTentMcrosi^Exed usm, and$129^you'^ti^ngU}tus hZ-Sor « ottt 4-t-i % o 

(&)0)323-3577, Eh^. to ort^yours. Orseeyourh^softmire msdkr. o dW tJUllo • 


and writes your Lotus files. And it 
runs your macros-unmodified. It 
even comes with a convenient 90- 


KBcrosoit 

Making it easier 


USA.Mkfos^i!iQr^psU^ndtmd&tiarknBdWmeaasi$ii Carpamtiim. BitrfandsJtdQvc^Qr^fr^sffTtdtradsms^ofBoriarsdhaerm^kfndJniL 
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Hot NewZEDS’386 and ’486 systems! 


PC Magazine calls it “the ultimate- 
power desktop PC.” What will you call 
your new ZEOS ’486Editors’ Choice 
system? Probably the hottest computer 
you’ve ever owned! 

First of all, our prices are great! For 
starters, you can get a ZEOS 386-33 
upgradable for as little as $1,395. 

Or you can move right into a complete 
486DX-50MHz for only $1,995. Out¬ 
rageous! And it’s not just the price. 

It’s all the extras we give you, too. 

As an example, your new ^OS 
Windows system comes complete with 
your choice of two Windows applica¬ 
tions: Lotus 1-2-3 for Windows, Ami 
Pro 2.0 and Freelance Graphics f&r 
Windows. With a suggested ret^ of 
over $1,000, even at 
“street prices” that’s 
a great value. It’s ZEOS 
value. Here’s another 
great value example. 

You have probably 
heard about the impor¬ 
tance of protecting 
your new computer 


investment with a surge suppressor. 
Well, your new ZEOS upgradable desk¬ 
top system already has one. Built into 
the power supplylWt didn’t stop there 
either. 

Because you’re also getting 24-Hour- 
a-Day Toll-Free Technical Support. 
While most of the others still only offer 
part-time technical support, as a ZEOS 
customer, you get around-the-clock 
24-hour-a-day support, 365 days a year. 
Any time you need help, all you have 
to do is pick up the phone and give us 
a call, any time of the day or night! 

And all of this is just for starters. 
Because when you turn the page we’re 
going to talk about other exciting and 
important reasons for you to buy from 
ZEOS. Like 486SX-25S, 
the new 486DX-50s, 
your ZEOS 
C* Editors’ 
Choice 
'486 and 
more. 
Come 
on in! 
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!6DX2-50and486DX-50s! 


right on the motherboard... along with the serial and 
parallel ports, too. The result? Two slots are saved, 
giving you a total of eight. Now, that’s expandability. 

A LOT OF COMPUTER FOR A LITTLE CASH. 

Your new ZEOS upgradable system is not only expand¬ 
able, it’s loaded with features. Like our 300 watt power 
supply—ww with built-in surge suppression—^liXviS twin 
cooling fans for even more reliability and our unique 
SpaceSaver case. And every ZEOS system (not just the 
power supply) is UL* listed. 

Plus, for a limited time, your new ZEOS Windows 
system comes complete with your choice of two out of 
three Windows applications: Lotus 1-2-3 for Windows, 
Ami Pro 2.0, and Freelance Graphics. These aren’t trial 
copies—they’re the complete, fully documented retail 
packages, ^d with a suggested retail price of over 
$1,000, even at street prices that’s a great value. 

In addition to providing you with top quality products, 
we’re committed to after-the-sale support as well. All 
ZEOS systems are covered by our 30-Day Absolute 
Satisfaction Money-Back Guarantee—and our One Full 
Year Limited Warranty. And you can call us Toll Free at 
800-423-5891,24 hours a day, with any questions you 
may have. We’re here for you. 


YOU SIMPLY CAN'T GO WRONG. 



Your new high-performance ZEOS upgradable 
comes from a family of systems which have received 
nine PC Magazine Editors' Choice Awards. 

And don’t forget, for a limited time only, 
when you purchase any new ZEOS 
Windows system, you’ll also receive 
your choice of two: Lotus 1-2-3 for 
Windows, Ami Pro 2.0, and 
Freelance Graphics. 

So give us a call, 

800-423-5891. 

Prices and specificatianB are subiect to change without 
notice. Please call for current infomiatkia The fol¬ 
lowing arc trademarks of their respective compa¬ 
nies: Lotus 1-2-3, Freelance Graphics and Ami 
Pro of Lotus Development Corporation; Win¬ 
dows and Microsoft of Microsoft Corpora 
tkm: Z-Card, SpaceSaver and ZEOS xi 
ZEOS International, Ltd.; 01992, 

ZEOS International Ltd., 530 5th 
Avenue N.W.. St. I^ul, MN 55112, 

USA. ZEOS isa publidjr traded company 
(NASDAQ symbol: ZEOS). 9EC4P-2yl6 


ZEOS PRESENTS 
UPGRADABLES 
FEATURING 4MB I 

MEMORY, 130MB 
DRIVE AND MORE! 

12BK cache Available! 

The processor and speed of your 
choice plus future upgrodobillty. 

■ 4 full MB ultra-high-speed RAM. 

■ Our fast 130MB IDE hard drive 

with built-in cache. | 

■ Both Teac^ 1.2MB and 1.44MB | 

floppy disk drives. I 

• Incredible Diamond Stealth VGA ' 

graphics card with 1MB RAM. Sierra | 
DAC and WInRIX drawing software. \ 
Capable of over 32,000 colors! I 

■ ZEOS 14 high-res 1024x768 non- | 

interlaced VGA color monitor with 
tilt & swivel base. 

Shadow RAM and EMS support. 

■ ZEOS 101-key SpaceSaver 

keyboard. ' 

Two serial, one parallel and 

one game port built right on i 

the motherboard. . 

n 7-16,1-8 bit expansion slots; 80387 
math coprocessor support (for *386 
systems). 

■ ZEOS 7-bay SpaceSaver case 
with two cooling fans for added 
reliability and product life. 

■ High-quality 300 watt power 
supply with built-in surge 
suppression. 

Microsoft Windows 3.1, Microsoft I 

Mouse, DOS 5.0 and now pick 2: 
Lotus 1-2-3 for Windows. Ami Pro 
2.0, and Freelance Graphics! - 

■ Includes ZEOS 24-Hour-a-DaY t 

Technical Support and complete 
Customer Satisfaction Package. j 

PICK YOUR POWER ! 

386DX-33 $2395 { 

486SX-20 $2495 ^ 

486SX-25 $2595 

486DX-33 $2695 

486DX2-50 $2895 

486DX-50 $2995 j 

Plenty of Options: 

Includina additional memory, an 
incredible selection of hard drives | 
and virtually any other add-on you 
could want. Ask about other special 
money-saving packages, too. I 

ORDER NOW TOLL FREE j 

800-423-5891 i 

Fax Orders: 612-633-1325 
Gov’t Orders: 800-245-2449 
GSA #G$00K91AGS5176 
Outside U.S. and Canada: 

612-633-6131 

Hearing Impaired (TDD): t 

800-228-5389 
Terms of Payment: 

MasterCarcl, VISA, Discover, Am Exp, 
Z-CARD,' COD and Leasing programs. < 
Open 24 Hours a Day, 

365 Days a Year! - 

1 
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THREE HOT NEW PROCESSOR OPTIONS! 

No matter how much power you’re looking for, ZEOS 
has it for you. We’ve just added three of the fastest, 
most powerful new processors to our line of upgrad- 
ables—the 486SX-25, the 486DX2-50 and the full¬ 
blown 486DX-50. ZEOS power like never before! 

Start with our 386DX-33 workhorse for true desktop power 
computing. Or, if it’s a ’486 you want, check out our 486SX-20 
or -25. The 486SX is like a 486DX without the built-in math 
coprocessor. It’s your easiest way to own the ’486. 


2-28-92 



FOR A LIMITiD TIME 

When you buy any ZEOS Windows system you can choose 2 of 3 Windows applications: 

Lotus 1-2-3 for Windows, Ami IVo 2.0, and Freelance Graphics for Windows! 

But if it’s 486DX power you want, go with the quality, per¬ 
formance and value that won PC Magazine Editors’ Choice. 
What’s more, for the first time, ZEOS gives you the option 
of 486-50MHz power—with either the ZEOS 486D5&-50 
or 486DX-50. Unbelievable power. And the price of 50MHz 
power? That’s what you really won’t believe; it’s not much 
more than a ’486-33. Amazing! 

THArS JUST FOR STARTERS. 

Because whichever processor you choose, you’re getting 
a fully compatible, high-speed upgradable system; one that 
allows you to move to an even faster processor in the future! 
Speaking of speed... 

We mean incredible speed. First we start with the high¬ 
speed upgradable processor of your choice with some of the 
fastest RAM made. Both are placed on a ZEOS-designed 
system board that is one of the most advanced in the industry. 
Then we add an incredibly fast IDE hard drive and genuine 
Teac* floppy drives. Plus, we put the ports for these drives 
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ZEOS’^ 486SLC-25 

You'll get superfast RAM, 
a 200 watt power supply, 
and lots of bays and slots 
for future expansion. 

The hardware simply 
can't be beat. 


Now, you can get ’486 performance at a 386SX price. Incredible? Yes. 
Impossible? No! It’s the new ZEOS 486SLC-25 and this baby is hot. Now 
you can have our new super-fast, super-loaded ZEOS 486SLC system at 
the incredible price of only $1995. There is absolutely nothing else like it. 

And when we say loaded, we mean loaded! Your new ZEOS 486SLC 
comes with our non-interlaced 1024x768 color monitor. A Diamond 
graphics card offering over 32,000 colors. Your choice of two complete 
Lotus Windows software packages, MS-DOS 5.0, and Windows 3.1. 

A Microsoft mouse. And much, much more. 

To create the ZEOS 486SLC, we started at the heart with a brand- 

new microprocessor from 
Cyrixf This hot new chip, 
with its internal pipeline 
cache, accesses internal 
memory with a 32-bit 
bus. You’ll see that the 
486SLC-25 delivers more 
bang for the buck than 
anything else out there. 

You may know Cyrix 
as the foll<s who design 
the unbelievably fast and 
reliable FasMath™ family 
of math coprocessors 
which consistently receive 
industry accolades. Now 
Cyrix has applied their 
high performance 
design skills to the 
new 486SLC 
CPU. And ZEOS 
makes it scream! 
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AND HOW DOES 
IT PERFORM? 

We tested it 
against a typical 
386SX-20and 

^ a 386DX-33. We tested it again against a 486SX-20. The results? 

O Check out these benchmark! The ZEOS 486SLC performed nearly 







































IWortnanoeBreakthrou^! 


twice as fast as a 386SX system, about 1.5 times as fast as a 
386DX*33, and it was even faster than a 486SX-20! Now this power 
is yours at the price of a 386SX. 






COMPATIBILITY. 100% GUARANTEED. 

This new 486SLC microprocessor is 100% compatible with industry 
standard software. We’re so sure of your satisfaction with the com¬ 
patibility of your new ZEOS SLC-25 that we’re adding yet another 
guarantee to the standard-setting ZEOS warranties and guarantees 
that back all of our products. We guarantee that during the first six 
months you own your system, if your ZEOS 486SLC-25 exhibits any 

compatibility prob¬ 
lems with the top 
100 selling soft¬ 
ware titles, ZEOS 
will replace that 
PC with a compar¬ 
able ZEOS 486SX 
system. And well 
do it absolutely 
free. 

LOTUS BUNDLE: 
NO ADDITIONAL 
CHARGEI 

Included with 
your new 486SLC- 
25 is your choice of 
two: Lotus 12-3 for 
Windows, Ami Pro 
2.0 and Freelance 
Graphics for Wincbws. Pick two. Complete and fully-documented— 
this softvi^e is worth close to $1000 ^done! Yours from ZEOS, at no 
additional charge. 


rAST** 


fAsre* 


3a6SX-20 

FASn* 


386DX-33 

FASr» 


486SX'20 


CYRIX 486SLC-2S 


X'SRECD METER 

The Z'Speed Miter reports actualpirfmnanci diffcrencis between these 
four processor types. Your nm 4MSLC’25 exmes out the winner! 


FREE TECHNICAL SUPPORT* 24 HOURS A DAY. 




Questions about your new system? Call us. Your new ZEOS system 
is backed by Toll-Free Technical Support, 24 Hours a Day, 365 Days 
a Year. Plus a 30-Day Absolute Satisfaction Money-Back Guarantee. 
Plus our Express Parts Replacement Policy. You’re going to be very 
satisfied. We don’t just say it. We guarantee it. 

ORDER YOUR NEW ZEOS 486$LC-25 NOW! 

Call us now: 800-423-5891. And get the kind of power 
you need at the price you want to pay: ’486 performance 
at a 386SX price. Only 
$1995! Who could re¬ 
sist? Call ZEOS now! 

All pricwaiui Bpedficarmnaare subject to 
change without notice. Please call forcutteni 
pricing and warranty detabs. ZEOSisa pubUdy 
traded company, NASDAQ Symbol: ZEOS. 

ZEOS International, Ltd., Sth 
Avenue NW, St, F^uU MN 5511Z. All products 
and company names are todemarks nr 
trademarks of their lespectiw 

holders. SLC-l/l . 
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ONLY $1995! 

« 486SLC 25 CPU from Cyrix. 

■ 4MB high-speed 53ns RAM 
providing true zero*woft 
stote performonce* 

a 107MB ultrq-fast IDE hord 
disk drive. 

■ Teeic 5,25 " 1.2MB and 
3.5 ’ 1.44MB floppy drives. 

o Incredibie Diomond 
SpeedStar Hi-Coior VGA 
graphics card with TMB 
RAM and Sierra DAC. 

Over 32,000 coiors! 

■ ZEOS 14 ’ 1024x766 VGA 
coior monitor with fiit/ 
swivei base. Non- 

inter ioced! 
m ZEOS/RS 101-key 
SpaceSaver keyboard., 

■ Two seriai, one paraiiel 
and one gome port. 

« 746,1-8 bit expansion 
siots, moth coprocessor 
support. 

« Rugged ZEOS 7-bay Spoce- 
Sover cose. 200 watt 
power suppiy and two 
cooiing fans for added 
reiiability and product iife. 

■ Microsoft Mouse! 

MS-DOS 5.0 with QBasic. 

■ Microsoft Windows 34 
plus your choice of 2 out 
of 3 Windows applications: 
Lotus 1-2-3 for Windows, 
Ami Pro 2.0 and Freelance 
Grophics for Windows! 

■ ZEOS 24-Hour-a-Day Toll- 
Free Technical Support 
and complete Customer 
Satisfaction Package. 

Tailor your system ««. 

More memory, an incredible 
selection of hard drives 
and virtually any other 
add-on you could want. Ask 
about other money-saving 
packages, too. 

ORDER NOW TOLL FREE 

800-423-5891 

Fax Orders: 612-6334325 
Gov't Orders: 800-245-2449 
Outside U.S. and Canada: 
612-633-6131 

Master Cord, VISA, Discover, 
Am Ex, Z-Cordr COD and 
Leasing Programs. 

Open 24 Hours a Day, 

365 Days a Year! 
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ALLEN 


Managing Infoglut 


Y ou can't afford not to read this issue of BYTE, be¬ 
cause inside is article after article on one of the 
biggest stories of the decade. No, it's not about a 
new chip or a new software engine. This story 
is about the one thing with which we all must 
deal; this story is about the very fiber of business. As our 
cover proclaims, these articles cover the strategies and 
methods for turning textual information into usable 
knowledge. 

Just think about all the cor¬ 
respondence, memos, reports, 
proposals, documentation, and 
news that's been word pro¬ 
cessed or otherwise placed into 
electronic fonn at your com¬ 
pany, Those pieces of text con¬ 
tain the stuff that business is 
made of. Piece by piece, they 
exist in a delicate mesh of knowledge that permeates 
your organization. Yet, for the most part, they go un¬ 
used because the utter vastness of this information has 
made it seemingly impossible to manage. But this really 
isn't the case. 

There are ways to gel a handle on the information, 
and there are strategies for the future that you can adopt 
now. The most competitive companies will be the first to 
adopt search-and-retrieval software and the first to im¬ 
plement strategies for organizing information for the fu¬ 
ture. They recognize the need to develop iheir particular 
company's knowledge base into a repository of infor¬ 
mation that anyone within the company can access so 
that the know^ledgc is neither hoarded nor misplaced. 

I recall a story of lost information for NASA's space 
shuttle. Several years hack, when it became apparent that 
the space shuttle would need extra heal protection for 
reentry, the obvious answer was to attach special tiles 
to the underbelly of the craft. It was obvious because 
there had been extensive research on the tiles years ear¬ 
lier. But the research data was, at least for a while, lost. 

It was not a matter of simply calling an old employee 
and asking where the files had been placed; many people 
had been involved in acquiring the information, and they 
simply couldn't be reached. NASA—with all its com¬ 
puting power—was left in a quandary of not knowing 
where the information was located and not having the 
funds to develop the tile information anew. 

Your company can easily find itself in a similar situa¬ 
tion; maybe it already has. Consider projects that have 
been halted for one reason or another. What happened to 


To be competitive in 
business in the 1990s, 
you must leverage all the 
knowledge your company 
can muster 


all the information—^the research, reports, and supporting 
documents—that was accumuialed before the project 
was dismantled? Perhaps it went into the archives, some¬ 
one's desk drawer, or the shredder. 

Or what about that key employee—what happens when 
he or she leaves the company? They may leave their disk 
files intact, but unless you know what's in them, or unless 
the information happens to have been well organized, 
those files are useless. Imagine when employees leave 
how many hard disks have been reformatted to reclaim 
disk space for the next employee while throwing away in- 
formalion that may have taken years to amass. 

My bet is that you'll need that information someday, 
but you may not know that you ever had it. Even if you 
have the information, not knowing how or where to find 
it is hardly different ftom not having the information at all. 
That's why this issue is a niusi read. To be competitive in 
the 1990s, you have to leverage all the knowledge your 
company can muster. My advice is simple: Don't waste 
a second in exploring ways to manage the vast textual in¬ 
formation hidden away in your company. 

Thai's why the BYTE staff has pulled together such a 
strong collection of articles on the subject. From the 
.strategies of organizing information and turning text into 
usable knowledge to the tactics of scareh-and-retrieval 
software and WYSIWYG word processing, it’s all here 
in this issue. 

Of course, doing the bigger story had its own chal- 
lengeS“Chiefly, how to convey the concept on the cov¬ 
er of the magazine. Frankly, it would have been easier to 
put a photo of the newest and fastest PC hardware on 
the cover. To do so, however, would have been to duck 
what is one of the most important issues in computing to¬ 
day. Yet, you may not see the subject make the cover of 
other publications. 

This is the first lime that an in-depth, multi-article re¬ 
port on the subject of turning text into knowledge has 
been published in the popular press, and it seems only ap¬ 
propriate that it appear on the cover and in the pages of 
BYTE. 



—Dennis Allen 
Editor in Chief 
(BIX name ^^dallen^*) 


16 BYTE • JUNE 1992 









Quattro Pro ‘t.u 


i.. the best DOS 


spreadsheet... 


‘We make no bones about it—the innovative Quattro® Pro 4.0 
is the best DOS spreadsheet you can buy.” 

Sebastian Rupley, PC/Camputing, March 1992 


‘Quattro Pro 4.0: Improvements add up to the ultimate DOS spreadsheet. 

Craig Stinson, PC Magazine, April 28,1992 


. version 4.0 is arguably the best non-Windows spreadsheet available ... 

John Walkenbach, FC World, March 1992 


“Borland is hitting on all cyhnders with [Quattro Pro 4.0].. 

Raphael Needlemaii, Jaiiuaiy 27,1992 


“Quattro Pro version 4.0 looks like the best DOS spreadsheet ever.’ 

Jim Seymour, Office Technoh^ Managerrieni, February 1992 


“Verdict: The best DOS spreadsheet in the world.’ 

Mark W}iitehoni,PC UswfU.K.J, March 24,1992 




Order now absolutely RISK-FREE. See your dealer today or call 1-800-331-0877, ext. 5653. 


BORLAND 


Software Craftsmanship 


Copyright© 1992 Borlami International, Inc. Ail rfgiits reserved. Quattro is a registered trademark of Borland international, Inc. 811594 
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When will optical drives be qs fast as hard drives? At Pinnacle, and only 
Pinnacle, we proudly onswer... today! Introducing the PMO-650"”, a high 
speed 650 MB rewritable optical drive featuring Pinnacle's own.OHD'” 
(Ojitical Hard Drive) mechanism. The PMO-650 works like a hard drive, 
feels like a hord drive, but it's better - it's 
opticol. And with optical there are many 
advantages: removability, 
reliobility, and a 
lower cost per 
megabyte of disk 
storage. 


OHD-650 mechatiisiti by Pinnacle Micro 


The PM0~650 features the latest advancements 
in optical technology. Pinnacle's R&D center, 
located in Colorado Springs, CO, is one of the 
most advanced optical research and development 
facilities in the 


country. 

The Pinnacle R&D 
Center is now the 
leader in optical 
drive performance 
and innovation. 




TrodfliKirksfinfl REgislErad Muks 1q tii£4r rEspecliitEwnEri • OBEticIi FesI pEfFarimd bjf IKCM, Int ^/{I2 * pErfcriDcd mlli d 1/3 plusldEiicv nmE iD MB bondwillh. A 1/3 ilrokE |jus blEnty fi lie ci manufetinenE in iheepNml SiiDfuge induPry. 


]9Tetlinology • Irvine, CA 92718 • U.S.A. • (800) 553-7070 • Int’l (714) 727-3300 • Fax (714) 727 t1913 

































^ 3600 RPM rotation speed 
^ 19 msec effective access time* 

♦ MT8F: 30,000 hours 
^ Ultra light optic heod 

♦ Split Optic Design 

♦ ISO/AN St Standard compliant 
^ Direct seek technology 

^ Data queuing on reads/writes 
^ 20 MKz processor/design 

♦ Horizontal and vertfcol mounting 

♦ Dust-fesistont design 

♦ Plug-and-ptay reody tor 
IBM AT/XT, PS/2 and 
Compotifaies, MAC, SUN, HP, 
Silicon Graphics and others. 


The PMO-650 is faster than a Seagate® ST4350N 
magnetic hard drive and five times foster than 
Sony's^ SMO-E501 
optical drive. 

With speeds foster — — — irniiim!” 
than most hard pKo' 

drives, the PMO- iimlHoi 

650’s applications ^"°°35 owb^^°" 
ore endless. It can replace existing hard drives for general data storage 
or can be used for vertical applications such as digital audio, digital video 

^ multimedia. The PM0~650 is the 
^' ultimate storoge solution. It's more than a 


XXBENCH TEST 

XCOPY.EXE DISK TRANSFER 


Driva 

Tested 

SMb { 
Inmifer 

10 Mb 
transfer 

so Mb 

transfer 

too Mb 

Phinade 

PM0 650‘" 

3B.d4 

an 

»SI11 

921.28 

Sony 

SMDE5D1 

1B5.04 

396.31 

2941.88 

4995.14 

Seag[jf5 Sf^SSDN 
35QMB 

6l.2i 

125.06 

819,79 

1520.14 
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LEHERS 


Now We Know.,, 

I n case you were wondering, yes, I did 
notice the hidden letters on your Febru¬ 
ary 1992 cover. 

M. Brasse 
Schinnerit The Netherlands 

it's true, the "hidden " letters in the cir¬ 
cuit traces spell TB-M. Did anyone feei an 
overwhelming urge to buy a PS/2 f—Eds. 


Internet Excellence 


A s one of the millions of Internet users, 1 was very 
pleased to discover another article on the single most 
important advance in communications history since 
people began speaking (“Applying the Internet/' Febru¬ 
ary). I hope that BYTE will obtain without delay an In¬ 
ternet address for those of us who can't afford BIX and 
don’t wish to use snail-mail or fax. You might also want 
to offer a monthly Internet column as a way of populariz¬ 
ing the Net and encouraging network citizenship. 

David Mattison 
Victoria, BC, Canada 

Ask and you shall receive. BYTE's editors already have 
Internet addresses. Now we have an internet address for 
letters as well. Send your comments to tetters@byteph 
.byte.com.—Ed^k. 



Multimedia Isn’t Cutting It 


affect the general conclusion of the arti¬ 
cle: that GaAs will be incorporated into 
commercial systems only when its higher 
manufacturing costs are outweighed by its 
performance advantages over silicon. 

Besides brittleness, another reason for 
higher manufacturing costs is the demands 
of the associated processing methods and 
tolerances. These are brought about by the 
nature of the currently dominant GaAs 
device, the MESFET (metal semiconductor 
field effect transistor), which is not as 
well suited to logic applications as the sili¬ 
con MOSFET (metal-oxide semiconduc¬ 
tor field effect transistor). In particular, to 
keep the number of devices at a minimum (fewer de¬ 
vices mean higher yields), it's necessary to use enhance¬ 
ment-mode MESFETs, which require very accurate 
control of the thickness of the device's active region. Pro¬ 
cessing difficulties like these have as much to do with 
determining the commercial viability of a semiconductor 
device as the theoretical benefits of the device itself. 

Mark Bowser 
U.K. 


Great Interruptions 

I just finished reading Roger Alford's “How Inter¬ 
rupts Work” (February) and thoroughly enjoyed the 
content of the article. It was well written, and it clari¬ 
fied the workings of IRQs in the IBM PC and AT. 

Jeffrey S. Glenn 
Concord, NH 


I 've read lots of solemn discussions lately about multi¬ 
media, and how it will be used for training, business 
presentations, and so on. These guys must be kidding! 
The main uses of multimedia will be pop videos, games, 
and X-rated movies. That's where the money is. 

If you accept this, then it’s obvious that the Philips- 
Sony approach of making the multimedia player as simple 
to use as possible is correct, and the IBM-Microsoft 
idea of extending the PC to do the Job is a loser. Things 
like training and business presentations will be small¬ 
time spin-offs from the main business. 

Michael J. White 
Wahroonga, AustraUa 


Gallitim Arsenide Issue 


Way Late Mail 

E nclosed is something you might find amusing. In 
1977, a BYTE reader circled a “bingo” number from 
the December 1977 issue. In February 1978, we mailed 
product information in response. Just 14 years later, on 
January 28, 1992, we received the enclosed envelope 
back marked “No Forward Order on File.” 

Incidentally, the product information inside was for 
the “ADS” S-100 computer-controlled music synthesiz¬ 
er. Carl Helmers, then editor of BYTE, was one of the 
first customers to buy this product. 

Philip Tubb 

ALF Pnyducts, Inc. 
Wheat Ridge, CO 


I was surprised to read in “Gallium Grows Up” (Feb¬ 
ruary, page 143) that the electron mobility of GaAs in¬ 
creases with temperature. All the references that I have 
show that above 100 K the opposite is true, as reduces 
at a rate between l/T and l/T^ depending on the actual 
material and measurement technique. This does not 

WE WANT TO HEAR FROM YOU. Address correspondence to 
Letters Editor, BYTE, One Fhoem;c Miil Lane, Peterborough, NH 
03458, or send BIXmait do ''editors. ** Your letter may be edited 
for length and clarity. 


From the markings on the envelope, it appears that 
ALF's mailing spent 14 years in the USPS Dead Letter 
Office in St. Paul, Minnesota.—Eds. 


FIX 



The correct price for Cayman Systems' XGator 1.0 (Re 
viewer's Notebook, February) is $295, ■ 
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The Tholbm provided 
access to SScmlroh. 


Introdudiig 36 shortcuts to 

developing ^\indows-based 
applications. 


Tafee all the great controls that help to make the Microsoft' 
Visual Basic” programming system a smash hit. Add 21 more. 
And you’ve got Visual Basic 1.0 with Professional Toolkit. 

It comes with the handy click-and-drag tools you see here. 
Including brand-new controls like MDI Child. And Grid (for 
spreadsheet forms). Plus a Graph control, 3-D controls, and 
even spin buttons. Together, they let you build custom software 
with the kind of functionality you’ve only imagined until now. 

And for even greater convenience, you also get tools such 
as the online Windows API reference. 

All of which means you can now create sophisticated, 
full-featured programs. For everything ft'om vertical applications 
to broad-based utilities. 

So call (800) 541-1261, Department Z87. Ask us about 
new Visual Basic 1.0 with Professional Toolkit. And make short 
work of Windows-based applications. 

© 1992Mkmop OnfomHiitL AH ligtm in iiv. U-S-A^ mim: muk tM 50 mli (800) 541-1261, £kpi. ZS7; 

outside tire (IS. and Canada, call f206) 936-8661. Canada, call (800) 563-9948 Mkrossf/f is a registmrd trademark and Vismd Bask and 

WinihmarstnkkmniisofMicmso/i Carpamltifn. 


PROGRAMME R'S TIPS 


Key Features 

* Complete application development system ' OLE (Object Linking and Embedding) 

for professionaJ programmers. Client control with OLE 1.0 support. 

• Grid control with row and column support. " Windows API online reference, 

• MDI (Multiple Document Interfece) Child * Windows Help Compiler for creating 

control for creating child windows. .hip files. 

• Graph control with complete charting * Extensible via dynamic link libraries 

functionality. (DLLs) and DDE. 

* Windows for Pen computing controls. * Setup Kit for ea^ user installation. 

* MCI (Media Control Interfece) control for * .EXE files may be distributed runtime 

Multimedia applications. and royalty free. 


’Take advantage of the Common 
Dialog control to instantly create 
File Open, File Close, Color, and 
other standard dialog boxes. 

'Use the MDI Child control with 
a “Window" menu option where 
*Tile’, ‘Cascade' and Arrange 
Icons’options are included for the 
MDI child windows. 

Miaosoft 






















































































'Performance Index is the measured result relative to the slowest maeMne tested {a 2B6-hased /BM PS/1 running Windows). For example, the Macintosh Quadra is 9.3 tim 


’tngratn l^rformancE Rqmrtby lTi};rani Laboratmies^ published reviled li^. ^Software prt>ji(iaina used in bench mark test were Micrcsoff Wordf EkCCI* rWerP&lfl tr Winser PageWaker? Plcrauasban* and Illustnittnr 
MoteittiLfl Hndthe@ iieregisEered t wdenUfkl ctf Moloraia, Inc. Apple and MadnEMh are ie|istefed rrademarks, MacintcMh Quad ra Eg a trademark of Apple Computer, Enc. All Other brandorptudlkClMme&indicatedbyWurTMftKrfet 








dies Reveal 
jfcerThanSOMHz. 



han tli£ Performarjce Index; Ihe Dell 433P ordy 5.9 times jnsfer. 


H This revelatkxi is brought 
to you by the Apple* Macintosh® 
and the Motorola 68040. 

Let us explain. Ingram 
Laboratories', a leading independent PC test¬ 
ing finn, recently lined up the new Macintosh 
Quadra™ 700 and 900, powered by 25 MHz 
68040s, and several of the quickest 50 MHzand 
33 MHz 486* Windows™ PCs on the market. 

They loaded the computers with the most 
popular programs available for both Macintosh 
and Windows 3.0! Then measured the time it 
took each machine to perform real world func¬ 
tions like opening a ffle, scrolling, running a 
macro, performing calculations and so on. 

Tlie result? The 25 MHz 040-based 
Macintosh Quadra was 15 percent faster than 
the 50 MHz 486 Windows PC. And it blew 
the 33 MHz 486 bo)«s right out of the room. 

No surprise, really. Macintosh and its 
graphical user interfece were designed from 
the start around the68000's true 32-bit architec¬ 
ture. Naturally, it outperforms computers 
powered by an extended 8-bit architecture run¬ 
ning a character-based operating system with 
a tacked-on GUI. 

So if you're Icxrking 
for a high perfoimanoe 
graphical computer, thei 
only one w^ to go. 

Go Macintosh 
Quadra and the 040. 



For a free copy of the Ingram test results, 
calll-800-845-MOTO. 



MOTOROLA 


niaH(5 ITT trademarks of thtfh rM|jectivie tiolderf. Moluroia. IflC- AH rights re^rvied. 
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SCSI! 


The Best Way to Connect PC Peripherals 


CorelSCSI software allows top speed 
connection of up to seven PC peripherals to a single 
SCSI adapfer card! New peripherals can simply be * 
"daisy-chained" to your existing one. without the , 
hassle of adding new adapter cards. 

It’s a great way for PCs, notebooks or laptops to 
easily connect to the huge range of SCSI peripherals 
available. 

CorelSCSI ensures total compatibility, and includes 
drivers for virtually all SCSI devices such as: hard* 
drives, removable drives, rewritable drives, WORM 
drives, tape drives, CD-ROM drives, multifunction 
drives and jukeboxes. 

With the ability to support hundreds of devices and. 
with the exceptional bonus-utilities, CorelSCSI 
software offers incredible value! 


^ CorelDRIVER Software with support for 100’s of devices 


Corel Tape Back-up Software 
SitBack"" Software for unattended backups 
Corel CD-AUDIO for Windows 
Additional programs and utilitier 


^GOREL 

1-800-836-7274* 

FAX; (613) 76.1-9176 
. CON TEl;<613) 728-8200 



1-800-836-SCS1 

All product and compan'y narrfss sretrademarkE of I heir lesf active co'iporations 


Abo availahie: 

CoitJpiets tfUerhivs KUs 
SCSI host 

• SCSI software t ' 

• SCSI cable mt 'fasy (a Ins fair vitfeo < 
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NEWS 


MICROBYTES 


Nutek: A Mac Emulator in Progress 

E arly last year, Nutek Computers (Cupertino, CA) announced that it had devel¬ 
oped a Mac-compatible operating system and a set of chips that let system 
vendors make Mac clones without infringing on Apple’s patents or copyrights. 
After the announcement, Nutek continued to quietly plug away at ils Mac equiva¬ 
lent, shunning the glare of publicity. However, the company recently reappeared at 
the CeBIT show in Hannover, Germany, with a logic board complete w ith a 68030 
processor. BYTE staff subsequently spent several hours with Nutek representa^ 
tives at their U.S. offices and discovered that the Nutek system is siiil a work in 
progress, but it’s real. Nutek hasn’t decided if it will sell the board to system m^m- 
ufacturers or through dealer/distributor channels, 

Nutek shuns the term clone for ils computer because the word suggests the idea of 
a copy. The hardware isn’t a precise duplicate of the Mac, and the software was writ¬ 
ten independently, not copied. The main logic board—the acmal hardware that Nutek 
will sell—resembles that of a Mac llci. Tlie board has a 33-MHz 68030 CPU, three 
Nil Bus slots, two miniature DIN-8 serial ports, and DB-25 and internal 5()-pin ribbon 
SCSI connectors that arc managed by two 53C80 SCSI controller chips. Sound input 
and stereo-sound output ports handle sample rales of 22 and 44 kHz. The system 
also offers built-in video using a DB-15 (Apple standard) connector and two connectors 
for lloppy drives. The keyboard and mouse, however, use PS/2 connectors. 

Prototypes have a standard PC chassis, a 40-MB SCSI drive, and a Fujitsu flop¬ 
py drive that writes 800-KB GCR (Group Code Recording)—encoded Hoppy disks 
and has software-controlled disk ejection. Shipping units will use PC-standard 
1.44-MB floppy drives with MEM encoding. 

Tliree on-board custom ASICs (application-specific ICs) serve as the glue be¬ 
tween Nutek’s Mac OS/firmwate emulation and the mixture of Mac and PC httrdwiue. 
Nutek chip 1 handles all I/O and the real-time clock. Nutek chips 2 and 3 manage 
memoiy control and the NuBus interface. DMA channels ate used with the SCSI, flop¬ 
py drive, and sound subsystems. An EEPROM chip holds bool code that loads 
Nutek’s clean-room implementation of the Mac Toolbox and operating system from 
a floppy or hard di.sk into main memory. The reason for loading the fi mi ware this 
way—a method that’s similar to what early Amigas did with their KickStart code— 
is twofold: It’s easier to patch the firmware Lind provide updates to users in the 
field, and the code executes fa.sLer in RAM. This firmware is a comprehensive im- 
plemeniaiion of System 6.0.x software managers and a subset of System 7.0 features. 

Firing up the Nutek emulator, you see a slightly different interlace. Unix wizards 
will recognize it at once—Motif. However, this appearance is only screen-deep: Mo¬ 
tif supplies only the GUI; the rest is Nutek’s Mac OS emulation. Motif adds its own 
twists to the interface. The menus behave differently, and the menu bar appears in¬ 
side the active window. For Mac Command-key equivalents on the lOl-key stan¬ 
dard PC keyboard, you hold down the Alt key and press the appropriate second or 
third keys, Nutek substitutes its own bit-mapped fonts for the standard Apple Sys¬ 
tem fonts of Geneva, Monaco, and Chicago. 

Nutek’s board is meant to support the major mainstream applications. Tlie com¬ 
pany’.s target is the le.ss sophisticated user who runs only several major applications 
(e.g., a word processor and a page-1 ay out application). 

The sy.stem was run using two Claris applications, Mac Write and ClarisWorks. 
They worked without apparent problems, as did a copy of PageMaker 3.0 from 
Aldus. But the system had trouble with PageMaker 4.2 and w'ilh a PageMaker doc¬ 
ument with a color TIFF file and .several EPS (Encapsulated PostScript) files em¬ 
bedded in text. The TIFF file reproduced correctly, but the placement bit maps for 
tlte EPS files were garbled, apparently due to a scaling problem. 


NANOBYTES 


USRobotics (Skokie, TL) has de¬ 
veloped a modem for the Hew- 
ktl-Packard 95LX. The $249 
WorldPort 
Pax Data 
Palmtop 
Modem’s 
communi- 
cations 
software is built into the modem and 
runs on a 9-V battery. An AC adap¬ 
ter is included. □ 

Exactly two years after it first an¬ 
nounced the project, Quarterdeck 
Office Systems (Santa Monica, CA) 
released Dtsqview/X, its 32-bit op¬ 
erating system that lets 386SX or 
higher PCs run graphical X Win¬ 
dow System programs residing on a 
Unix host. Desqview/X also lets ilie 
same Unix hosts or X temiinals run 
DOS or Windows programs resid¬ 
ing on the PC. "Getting Microsoft 
Windows to run remotely on a Sun 
workstation was the final step,” said 
Therese Myers, Quarterdeck’s pres¬ 
ident. n 

Sun Microsystems has spun off an¬ 
other company. SunSelect. that 
will focus on products to bridge the 
PC and Unix environment. The 
new company, to be headquartered 
in Billerica, Massachusetts, will a.s- 
simie responsibility for Sun prod¬ 
ucts that will integrate PCs and PC 
LANs with Unix. □ 

Apple is developing A/UX 3,0 Se¬ 
cure, a C2-level certifiable version 
of its Unix variant. It expects the 
operating system to be available in 
the fourlh quarter of this year. □ 

A 1991 trip to Latvia by U.S. busi- 
ne.ss executives has resulted in the 
fomiation of Basec (Boston, MA), a 
company that has developed a pro¬ 
gram that aggregates data in Excel 
3.0 for Windows. Versions for oth¬ 
er spreadsheets are planned. □ 
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A few dot-matrix printers 
offer you scalable fonts. 

A few, color. But no other 
printer offers you scalable 
fonts...color...and Panasonic* 
Quiet Technology. 

PutourKX-P2124ahd 
2123 to work and 
you’ll get the 
flexi bility of Adobe 
Type Manager® 
and scalable 
fonts.-.you’ll add 
drama to your 
documents with 
our optional color kit...and 
you’ll hear very little, indeed. 

Put any of our other 
Quiet Technology printers to 
work and 
you can 

OPTION accom¬ 
plish whatever your needs. 

From our 2123, a budget- 
minded 24-pin with Adobe 
Type Manager* and optional 


color...to our 2624 wide- 
carriage business printer with 
ATM*,...to our 9-pin 2180 with 
6 near letter quality fonts and 
optional color. 

All with the kind of features 
that made Panasonic printers 
the leaders of the industry. 
Such as multiple paper paths, 
EZ '■ Set control panels, and a 
two-year limited warranty on 
parts and labor! 

The Panasonic 2000 
Series Quiet Technology 
Printers, 

Call us for more informa¬ 
tion: 1-800-742-8086. Or visit 
your Panasonic dealer. 

1 See your dealer for warranty details. 

* ATM and Adobe Type Manager are regis¬ 
tered trademarks of Adobe. 

Available on selected printers only. 


Panasonic. 

Office Automation/^^'^^^'i 


ONCE YOU'VE TRIED OUR 
QUIET TECHNOIOGY PRINTERS, 
YOU'U. NEVER SETTU FOR 
ANYTHING lESS. 



The KX-P2180, a 9-pin with color option. ATM* not available. 



The KX-P2624, a 24-pin with A TM*. Color option not available. 


PQ9-BY 
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NEWS 


MICROBYTES 


The Mac low-level benchmarks showed 
interesting results: The floating-point tests, 
using SANE (Standard Apple Numeric 
Environmenl)^ ran fine, but the video tests 
did not. From the looks of the erratic screen 
updates in PageMaker, there’s still work to 
be done on the Window Manager. Nutek is 
also talking to SuperMac and RasterOps to 
help provide support for their display sys¬ 
tems. 

Nutek has gone to great lengths to doc¬ 
ument its clean-room design of the Mac 
firmware. There are no ex-Apple employ- 


P aul Allen, the president of Asymetrix, 
and David Liddle, the founder of 
Metaphor, have founded a new company, 
called Interval Research (Paio Alio, CA), 
with the goal of performing research and 
advanced development in areas of new 
technology. The company probably won*t 
produce any products; instead, it will either 
license technology to other companies or 
spin off new companies to further develop 
and market technologies that it has creat¬ 
ed, Allen described the latter technique as 
a way of allowing researchers to profit di¬ 
rectly from a new discovery or invention. 
Interval Research will focus its efforts on 


i n the coming months, Apple plans to re¬ 
lease products based on VITAL (Virtu¬ 
ally Integrated Technical Archileclure 
Lifecycle), a conceptual framework tor 
integrating the Mac into enterprise com¬ 
puting systems. At the March DB/Expo 
in San Francisco, the company released a 
series of five documents describing the 
ffamework, the 11 nil of which presents a set 
of architectural principles, models, and 
guidelines. Products will follow over I he 
coming months, Apple said. 

Underlying all the talk of open systems 
and vendor-independent interoperability. 


F DDI (Fiber Distributed Data Interface), 
the lOO-Mbps successor to today’s net¬ 
works, has only just arri ved However, it is 
already being stigmatized as too slow and 
poorly suited to meeting the emerging 
needs of network customers, especially in 
regard to multimedia. 


ees, and the work is archived into a third- 
pjijly vault for future reference. The com¬ 
pany has also allocated funds to handle a 
potential lawsuit. Patented technologies, 
such as the ADB (Apple Desktop Bus) 
mo use/keyboard and AppleTalk protcxrols, 
are not present in Nutek *s design. There’s 
no doubt that Nutek is pulling off an ad¬ 
mirable feat in emulating a Mac. Whether 
the company can get the implementation 
thoroughly debugged and persuade peo¬ 
ple to buy it is an unanswered question, 
—Tom Thompson 


information systems, communications, and 
computer science. Allen said that some of 
the initial areas of research would include 
‘’domain-specific software design, appli¬ 
cations for new data services, ubiquitous 
computing, new human interaction models, 
and generic encoding of on-line knowl¬ 
edge.” He was not specific about the details 
of these areas of research, hut he did say 
that the research would go beyond what 
people see lotiay and would involve deal¬ 
ing with the difficult problems of comput¬ 
ing across different platfomis and operat¬ 
ing systems. 

—Owen Underholm 


Apple is promoting its own set of APIs to 
database and network services. Collec¬ 
tively called the Integration Services Man¬ 
ager API, Apple’s interfaces provide ac¬ 
cess to reiarional databases (Data Access 
Manager), network protocols (Communi¬ 
cations Toolbox), message .services (Open 
Collaborative Environment), and on-line 
transaction services (Transaction Submit¬ 
tal Services). Unlike similar efforts from 
Microsoft and Borland, Apple is pitching 
its API plans not to independent software 
vendors but to corporate MIS departments. 

—Ellen Ullman 


In general, video and muhimedia are a 
problem for conventional networks for two 
reasons. First, video—even compressed 
video^requires a lot of bandwidth. Sec¬ 
ond, and more subtly, the packet-based 
nature of most network protocols is a poor 
match for video. In general, packets of 
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Having announced its intention to 
acquire Fox Software {Perrysburg, 
OH), Microsoft (Redmond, WA) is 
placing itself in head-to-head com¬ 
petition with Borland Inlemational 
for eonlrol of the personal computer 
database marker 
Fox’s database 
development 
group will move 
to Microsoft’s 
headquarters in 
Redmond* and 
Fox president 
and cofounder 
David Fulton 
will become a 
database archi¬ 
tect. Fulton declared himself ”de- 
lighted about all of it,” and he 
show'ed no apparent regret about the 
forthcoming change in his status 
from company president to technical 
manager. Referring to Microsoft’s 
vast resources, Fulton said, “1 feel 
like a kid with the biggest electric 
train in the w'orld.” □ 

As part of the Microsoft/Fox an¬ 
nouncement, Bill Gates, chairman 
and CEO of M icrosoft, revealed de¬ 
tails about his company’s rumored 
Cirrus desktop database product. 
Gates said that Cirrus is a graphi¬ 
cal browsing ^ind m^inagement tool, 
based on Visual Basic, that lets de¬ 
velopers and users access enterprise- 
wide data sources. Both Cirrus and 
FoxPro will use the Open Database 
Connectivity programming inter- 
face as front ends to a wide variety 
of data sources, including SQL 
(Structured Query Language) data¬ 
bases. Cirrus should soon be enter¬ 
ing the beta-test stage. □ 

A 24-hour digital assistant diat nev¬ 
er takes a coffee break? That’s how 
Xerox (Palo Alto, CA) describes 
Paperworks, a Windows-based 
program that lets you remotely re¬ 
trieve, store, and distribute docu¬ 
ments using any fax machine. With 
special tbmis that you fax to a PC or 
fax server, you can send out docu¬ 
ments to any other fax machine. 
Boxed fields in the forms let you 
indicate recipients’ fax numbers. □ 


Industry Veterans Found Research Company 


News from Apple: How VITAL for Independent 
Software Vendors? 


FDDI Follow-Ons? Gigabit Networks Coming 
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► The Widest Range of 32’hjt Intel x86 Platforms 

32-bit DOS, 32-bit Windows. OS/2 2.0, AutoCAD ADS 

► The Industry’s Leading Code Optimizer 

Advanced global optimizer with new 486 optimizations 

► The Most Conqiretiensive Toolset,^ 

DebuggEr>pmtiier;pai^Qtetrooti&-0^^ flotceff 
32-bit DOS exte^er with 

comp0fign1s-1f|.m M^rosdftr^lC: a^ ‘' 

► The Best Value in M-BfLtools; $89f^-^^ 


Unleash 32-bit Power! 

WATCOM C9.0/386 lets you exploit the two key 32-bit 
performance benefits. The 32-blt flat memory model 
simplifies memory management and lets applications address 
beyond the 640K limit Powerful 32-bit instruction processing 
delivers a significant speed advantage: typically at least a 2x 
speedup. 

You Get: 

► 100% ANSI and SAA compaUble; C9.0/3S6 passes all Plum Hall 
Validation Suite tests 

► Extensive Microsoft compatibility simplifies porting of 1 6-bit code 

► Royalty-free run-time for 32-bit DOS, Windows and OS/2 apps 

>■ Comprehensive toolset includes debugger, linker, profiler and more 

► DOS extender support for Rational, Phar Lap and Ergo 

► Run-time compatible with WATCOM FORTRAN 77/386 

32-bit DOS support includes the DOS/4GW 32-bit DOS extender by 
ilational Systems with royalty-free runtime license 

► Virtual Memory suppon up to 32Mb 

32’bit Windows support enables development and debugging of 
;rue 32-bit GUI applications and DLL's, 

► Includes licensed Microsoft SDK components 

32-‘llit OS/2 2.0 support includes development for multiple target 
mvifonments including OS/2 2.0, 32'bit DOS and 32'bit Window’s 

► Access to full OS/2 2.0 API including Presentation Manager 

► Integrated with IBM Wbrkframe/2 Environment 

\utoCAD ADS and ADI Development: Everything you need to 
levelop and debug ADS and ADI applications for AutoCAD Release 11 

UOVell’^ Netmtii C for NLM's SDK includes 0386 


The industry’s 
Choice. 

Autodesk, Robert Manager, AutoCAD for Windows: 

“At Autodesk, we’re using WATCOM C/ 386 in the development 
of strategic new products since it gives us a competitive edge 
through early access to new technologies. We also highly 
recommend WATCOM C/386 to third party AutoCAD add-on 
(ADS and ADI) developers.” 

Fox SoftWOre, David Pulton, President; “FoxPro 2,0 itself is 
written in WATCOM C, and takes advantage of its many superior 
features, Optimizing for either speed or compactness is not 
uncommon, but to accomplish both was quite remarkable.” 

GO, Robert Carr, Wee President of Software: '‘After looking at the 
32-bit Intel 80x86 tools available in the industry, WATCOM C was 
the best choice. Key factors in our decision were performance, 
functionality, reliability’ and technical support.” 

IBM, John Soyring, Director ofOSI2 Software Det^eloper Programs: 
'IBM and WATCOM are working together closely to integrate these 
compilers with the OS/2 2.0 Programmer's Workbench.” 

Lotus, David Reed, Chief Scientist and Vice President Pen-Based 
Applications: “In new product development weTe working with 
WATCOM C because of superior code optimization, responsive 
support, and timely delivery of technologies important to us like 
p-code and support for GO Corpus. PenPoint.” 

Novell, Nancyf Woodward, VP and CM., Development Products: 
“We searched the industry for the best 386 C compiler technology 
to incorporate with our developer toolkits. Our choice was 
WATCOM.” 



ViKTCum 1 - 800 - 265-4555 

The Leader in 32-bit Development Tools 

41,5 Phiffip Street, WfetEfloa, 0111300, Canada. Talaphoiw; (519) BB6-37M, Fm: (519) 747-4971 "Price does nai includefreigh) and 
laKefrtjftiBiflaiipilcable. Authtwizied dealera mayMll (or less, VWTCOW C and Lioutnlnc Dey^icfl are trademaiksol WATCOM Syslams 
Inc. E10&4G and DOS/t6M are tiademanNs ol Systems Inc. Othw irademarte are the orepertjfls of iti«f raspedwe cjwners. 
CowriohE 1992 WATCOM Products Inc. 
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Starting today, 
everything your 
computer has ever done, 
it will do better. 


If you thought you knew what OS/2® was all about^ 
think again. This is 32-bit OS/2 2,0, and ifs more than a 
promise. It’s a breakthrough. An operating system that 
takes your DOS, Windows’* and OS/2 applications beyond 
the limitations of the past—lets you do more with them 
than you ever could with DOS, DOS with Windows and 
OS/2 1.3. 

It also runs multiple DOS, Windows and OS/2 appli¬ 
cations at the same time, regardless of version, in separate 
windows on the same screen—seamlessly. In other words, 
true multitasking. And with OS/2 Crash Protection’J" each 
running application is protected from the next, so if one 
goes down it wnn t affect the others. 

About the only thing better than how much more 
OS/2 can do, is how easily it does it aU, There’s a graphical 
interface that makes OS/2 easy to install, learn and use— 
the Workplace SheUr .And OS/2 comes with HelpWkrer 
a collection of services and support, including a toll-free 
number. But maybe the best part is that instead of buying 
DOS, Windows and Adobe Type Manager® you get them all 
with OS/2. So for a whole lot less, OS/2 2,0 gives you a 
whole lot more. 

With OS/2, your software can catch up with your hard¬ 
ware, And you can do the only thing you 
haven’t been able to do with your computer. 

Make the most of it. For an IBM authorized 
dealer near you, or to order OS/2 2,0—at 
special introductory prices of $49 for 
Windows and $99 from any DOS—call 
1800 34BM-OS2* 

Introducing OS/2 2.0. 



-Rum DOS, IVimlows and OS/2 applications from a fdngle 

- Wbrkplace Shell: an easy-to-use, graphical interface. 

-Up to 48MB expanded memory per application. No 640K UmiL 
-Makes the inmt of386 SX hardumre and above. 

- Upgradefrom Windoivs to OS/2 2.0for $49; $99from, any DOS* * 
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computer data must all arrive, although 
they don’t have to be in order. Video and 
voice can withstand the k>ss of inlormation 
to a certain degree, but they don't handle 
out-of-order data v^ell. 

Backers of FDDI are already talking 
about FFOL (the FDDI Follow-On LAN), 
which has speeds of at least 600 Mbps and 
possibly 1 Gbps. The need for high-speed 
WANs (wide-area networks) has fueled 
other activity. IBM is getting ready to con¬ 
duct field trials of a I-Gbps WAN called 
PLANET (Packetized Lightwave Archi¬ 
tecture Network) at its Tliomas J. Watson 
Reseaj-ch Center (Yorktown Heights, NY), 
And IBM's 1-Ghps LAN, Metaring, is 
scheduled to start tests this summer. In ad- 


I n a deal I ha I represents the most sub¬ 
stantial collaboralion since iheir failed 
merger two years ago, Lotus Development 
and Novell are integrating Lotus's Notes 
group communications package into the 
NetWare environment. Lotm will develop 
a version of its client/server Notes package 
that will mn natively on NetWare servers 
and support Novell's MHS (Message Han¬ 
dle Services) messaging protocol. The 
companies w ill also cooperate on market¬ 
ing efforts, including joint training on 
Notes for Novell's pool of VARs (value- 
added resellers). 

Notes executes only on OS/2 I ,x servers 
and OS/2 PM (Presentation Manager) or 
Windows clients. Thus, customers who 
want to use Notes in the NetWare envi¬ 
ronment must run it on a separate OS/2- 
based server that communicates with Net¬ 
Ware via an OS/2 requester. By rewriting 
Notes a.s an NLM (NetWare loadable 
module) for the 32-bit NetWare 386. Lo¬ 
tus will let customers run the server com¬ 
ponent of the package without an OS/2 
machine. 

Lotus will make the move to NetWare 
in several stages. First, Notes 3.0 (as well 
as the next version of cc:Mail), both ex- 


A San Jose-based start-up company has 
unveiled a new family of hard drives 
that continues the trend of shrinking ro¬ 
tating magnetic media. This could pose a 
challenge to the acceptance of more ex¬ 
pensive solid-state storage cards. 

Minis tor Peripherals' Portables series 


dition, ANSI has established a subcom¬ 
mittee of X3T9.5 to establish FDDI II to 
handle higher throughputs. 

Like FDDI, all the candidates are opti¬ 
cal-fiber networks; however, they use the 
fiber bandwidth differently. Most of them 
are broadband networks that carry multiple 
channels on the same fiber. Metaring uses 
single-channel fiber. PLANET features 
real-time packet delivery to prevent jerky 
video. FDDI II is a hybrid that combines a 
packet-based proUKol for data and a virtual 
circuit for video and voice. 

None of these networks is going to hap¬ 
pen soon. Developers say tliat tlie networks 
are years away from general availability. 

—Rick Cook 


pected before the end of this year, will add 
support for Novell's NetWare IPX/SPX 
transport protocols. (Lotus has said that it 
will add support for Mac clients in the 
same release.) In a separate development, 
Lotus will deliver Unix client and server 
versions of Notes in early 1993. 

Late iti tlie first half of 1993, Lotus platis 
to ship the Notes NLM, which will also 
fully support MHS and NetWare Global 
Messaging, as alternatives to the Notes 
messaging engines. Users will be able to 
use multiple mail transports concurrent¬ 
ly, Lotus says. And by supporting MHS, 
Notes will be able to connect with any 
back-end mail system that NetWare sup¬ 
ports. 

In roughly the same time frame, Lotus 
and Novell will be moving to use the 
emerging ViM (Vendor-Independent 
Messaging) standard, of which they are 
key proponents and developers. Both com¬ 
panies also say that they are migrating to¬ 
ward the use of X.5()() global-directory 
services in their mail and messaging prod¬ 
ucts. The Notes NLM will require Net¬ 
Ware 3.2, which is scheduled to ship in 
the fourth quarter of this year. 

—Andy Reinfiardt 


of subminiaturc drive.s uses IX-inch platters 
instead of the 2!^-inch platters now com¬ 
mon in notebook drives. The drives, which 
are now shipping in evaluation quantities, 
will be available in various sizes and thick¬ 
nesses. The slimmest model, a removable 
drive with a 32-MB capacity, can fit into a 
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Lotus is developing a visual pro¬ 
gramming application called Note¬ 
book that lets you integrate nelational 
data with Notes 
data. The com¬ 
pany demon- 
stiated how you 
can query sales 
data in a Sy¬ 
base database 
and put it five 
into a window 
next to a Notes 
database using 
visual programming methods. Ap¬ 
plications created w'ith Notebook 
can be distributed through Notes. 
Lotus's chief technical officer John 
Landry said that Notebook offers 
CASE “where the graphical repre¬ 
sentation of the data is not just a de¬ 
scription of the system, it /s die sys¬ 
tem," □ 

The first week of April is usually 
associated with the opening day of 
major league baseball, but for in¬ 
dustry observers, ii was more like 
open season on operating systems, 
as IBM, Quarterdeck, and Microsoft 
all strove to capture the market. 
IBM developers had to work down 
to the wire, but the company re¬ 
leased the general-availability ver¬ 
sion of OS^ 2.0 by its self-imposed 
deadline of March 31. Quarterdeck 
announced the release of Desq- 
view/X at the Federal Office Sys¬ 
tems Exposition in Washington, 
D.C. And Microsoft's Bill Gates 
used the occasion of his Windows 
World keynote speech at Comdex 
to launch Windows 3.1.0 

Microsoft may have the marketing 
muscle, but it hasn't yet released a 
32-bit operating system. However, 
the company will probably release a 
beta version ol’ Windows NT (New 
Technology) in July to independent 
software vendors. The company has 
already implemented a controlled 
beta-test program for NT with a few 
hundred customers. □ 

Shortly after MiniSlor Peripherals’ 
announcement, NEC announced a 
li^-inch 8,5-MB hard drive. □ 


Lotus and Novell Strengthen Ties with Notes 
NLM for NetWare 


Minister Unveils Tiny Notebook Drives 



32 BYTE • JUNE 1992 






newly defined type of lOJ-mm-thick 
PCMCIA slot. It dso uses only about half 
as much power as a typical 2i^-inch drive. 
Minister says. 

An amendment to the PCMCIA 2.0 
standard, approved in February^ defines a 
thicker slot type called a Type HI cavity. 
You can install into one of these 10,5-mm 
slots two of the thinner (3.3-mm or 5-mm) 
PCMCIA-compatible cards or one thick 
device, such as the MiniStor MiniPort 32P 
hard drive. Either \vay, the electrical and 
logical interface to the system is the same. 
Minister will also deliver three other 
models this year: embedded 15<-inch drives 
in ,32- and 64-MB capacities (the latter 
uses two platters) and a removable 64-MB 
drive that uses a nonstandard l3.5-mm 
slot. All the drives include IDE interfaces 
and large read/write buffers that MiniStor 

Instant Gigabytes? 

I n an announcement that has generated 
quite a bit of interest and more than a 
healthy dose of skepticism, WEB Tech¬ 
nologies (Smyrna, GA) says it has devel¬ 
oped a utility that compresses files larger 
than 64 KB to about one-sixieenih their 
original size. Furthermore. WEB Tech¬ 
nologies says its DataFiIes/16 program can 
compress files that the program has al¬ 
ready compressed. 

Conventional compressoi^ typically are 
doing well when they can reduce a file to 
onc-half its original size, WEB Technol¬ 
ogies’ claim of l6-to-l lossless compres¬ 
sion, if true, would be a remarkable coup. 
Ill fact, according to the company, viituiUly 
any amount of data can be compressed to 
under 1024 bytes by using DataFiles/16 
to compress its own output files multiple 
times, 

A basic tenet of a long-studied branch 
of computer science called information 
theory says tliere is a theoretical mini¬ 
mum amount of space (bits or bytes) re¬ 
quired to represent any given set of in¬ 
formation (i.e„ a file). Different tiles can 
be represented in different amounts of 
space, depending on the degree of en¬ 
tropy, or randomness^ they contain. Files 
containing predictable sequences of in¬ 
formation can be compressed signifi¬ 
cantly; files containing random informa¬ 
tion cannot be compressed at all. Text 
files, which often hold repeated or pre¬ 
dictable sequences, have relatively little 
randomness and can often be repre.sented 
in half their original space. Program files 
are usually more random than text files 
and are correspondingly less compress- 
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says boost performance by two to eight 
times over competing 2M-inch drives. 

End users will see MiniPort drives in 
systems before the end of the year, sever¬ 
al are slated to be announced at Fall Com¬ 
dex, MiniStor says. The only other [%- 
inch drives now on the market are from 
Integral Peripherals, a spin-off of defunct 
PrairicTek. Tlie drives are thicker and are 
not designed for PCMCIA slots. Conner, 
Quanium, and other players are expected to 
announce ii^-inch drives, but for now, 
MiniStor has the lead. 

At $425 for engineering samples, Mini- 
Port drives will cost less than equivalent- 
size solid-state disks. This lower cost will 
delay yet again the obsolescence of hard 
drives by silicon stonige. Also, drives small¬ 
er than inch may be announced soon, 
—Andy Reinhardt 


ible. According to information theory, 
the act of compressing a file increases its 
randomness and reduces or eliminates its 
capacity for further compression. 

According to Earl Bradley, WEB Tech¬ 
nologies’ vice president of sales and mar¬ 
keting, the compression algoritlim used by 
DataFiles/16 is not subject to the laws of in¬ 
formation theory. The company’s spokes¬ 
persons have declined to discuss the na¬ 
ture of the algorithm, 

WEB Technologies released a beta-test 
version of DataFiles/16 to this reporter for 
a preliminary evaluation. The program did 
create archive files that were compressed 
to the degree that the company claimed. 
The beta version decompressed these files 
into their original names and sizes, but, 
unfortunately, the contents of the decom¬ 
pressed files bore little resemblance to that 
of the original files. 

WEB Technologies’ representatives met 
with a BYTE news editor and demon¬ 
strated the program’s ability to success¬ 
fully compress a text file three times with¬ 
out losing the data. But at press time, this 
reporter wasn’t able to test the latest beta 
version of the utility, and so couldn’t ver¬ 
ify the company’s revolutionary claims. 

The DOS version of DataFiles/16 (Mac 
and SCO Unix versions are waiting in the 
wings) was to have shipped in March. The 
company now claims that the product will 
ship by May 1. If it does, information the¬ 
orists will have a lot of explaining to do, 
and you ought to be able to fit the con¬ 
tents of the Library of Congress on your 
floppy drive. ■ 

—Russ Schnapp 
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Kodak is planning a huge push for 
its Photo CD products. The compa¬ 
ny intends to have more than 
200,000 Photo CD outlets nation¬ 
wide this month. At these outlets, 
customers can turn in rolls of film or 
sets of negatives, and Kodak will 
develop lliem, scan the resulting im¬ 
age, color-balance it, and return a 
Photo CD containing five digital 
versions of each photograph, □ 

Apple says it will support Kodak’s 
Photo CD images in future versions 
of QuickTime, giving Mac users 
direct access to Photo CD images 
from within their applications. □ 

Apple has released the Mac LC n, 
which is based on the Motorola 16- 
MHz 68030 processor. Like the 
original LC, the Mac LC II inte- 
gmtes color text and graphics, sound 
input, and the ability to run Apple II 
software on an optional Apple He 
Card, The LC II replaces the ma¬ 
chine that Apple says has become 
its most popular color Mac, □ 

At IBM’s OS/2 2.0 rollout, Paul 
PignateiH, owner of the Corner 
Store (Litchfield, CT), was so en¬ 
thusiastic about the new operating 
system that he literally left Bor¬ 
land’s Philippe Kahn speechless. 
Wlien Pignalelli received a beta ver¬ 
sion of the operating system, he de¬ 
cided to sell OS/2 2.0 as the only 
operating system ai his computer 
store. According to Pignalelli, us¬ 
ing a 16-bit operating system on a 
32-bit processor is like never get¬ 
ting past second gear in an expen¬ 
sive sports car. 'GS/2 assuages these 
almost moral perplexities,” he said, 
and it will bring the personal com¬ 
puter world 'Iniracle programs” tliat 
win be subsumed into our entire cul¬ 
ture. □ 

Go Corp,’s PenPoint mobile oper¬ 
ating system, which was released in 
April, could support cursive-hand- 
writing recognition by the end of 
this year, thanks to an arrangement 
with Paragraph International a Rus¬ 
sian-American developer of hand- 
writing-recognition technology. ■ 
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It takes lots of screaming fan; 


Eleven million, 
to be exact. 

And in the math 
coprocessor 
business, that’s definitely a record. 

It just goes to show that Intel 
is the de facto standard in math 


coprocessors. And has been for the 
last ten years. 

Not surprisingly, a whopping 
nine out of ten math coprocessors 
in use today carry the Intel name. 
And you can bet almost every 
one of them is sitting right next 


to an Intel CPU. 

Get the connection? It’s as 
perfect a match as you can get. 
Intel Math Coprocessors are 100% 
compatible with your Intel CPU, 
not to mention more than 2,100 
software applications. 



©1992 Inrcl Corporal ion. ii3B7 is a tnuJcmaiii: of Iniel Corporaiion, OuLxide of (he U,S, or Ciinada call 1-503-629-7354. 














It’s all part of 
Intel’s commitment 
to providing powerful 
solutions today, like 
the world’s fastest 
microprocessors, plus the 
enhancements for even gr 


WE MAKE 
COMPUIERS 
WORK 
HARDER. 


Call and ask forpackeE BZ 

1 - 800 - 538-3373 


performance. Today and 
down the road. 

To receive a detailed 
information packet about 
the complete family of 
Intel Math Coprocessors, 


caU 1-800-538-3373. 


You’ll see why Intel Math 
Coprocessors have topped the 
charts for ten years running. 


inU 
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The Best of 
Comdex/Spring 

RICH MALLOY 


Best Software 

With a whole building devoted to Win¬ 
dows, it is not surprising that the finalists 
for the Best Software Award are Windows 
applications. 

One of these finalists, from a new divi¬ 
sion of Xerox called XSoft, is Rooms for 
Windows, With this $99 software, you can 
divide Windows into a series of desktops 
called rooms, each one customized for a 
particular application. Once you have your 
rooms set up, you can quickly switch be- 


BYTE editors pick 
the best products at 
Comdex/Spring 


The scene w'as a small conference room high 
up in a Chicago hotel. Fourteen editors were 
huddled around a table littered with product lit¬ 
erature, soft-drink cans, and several partly eat¬ 
en Chicago-style deep-dish pizzas. The editors, 
tired and hoarse from running around the 
Comdex/Spring show for two days, argued, yelled, and voted for 3 hours. At the end, 
we had accomplished our goal: selecting the winners of our Best of Comdex/Spring 
Awards. And this year, the job was particularly gratifying because it was the most 
exciting Comdex/Spring many of us had ever attended. 

What made this year’s annual spring computer trade show exciting was something 
that was usually in the background at these shows: software. Most shows of the past 
were dominated by hardware. But now, with some hardware products being 
relegated to the role of commodities, the emphasis had to change. 


m 



Photo 1: 

The Zenith 
Z-Note family 
of notebooks 
received the Best 
System and Best of 
Show Awards, 
fnciuded 
in the family is a 
6 V 2 ~pound notebook 
with an active- 
matrix color LCD. 



tween them. 

Another finalist for Best Software is an¬ 
other program for making Windows more 
manageable: Outside In for Windows from 
Systems Compatibility. This $S9 utility 
lets you view spreadsheet and database 
files, as well as almost every word pro¬ 
cessing file imaginable. 

The winner of the Best Software Award 
is a database program: Approach for Win¬ 
dows from Approach Software (see photo 
2). This $399 program makes it easy to 
create and manage a relational database, 
and it lets you quickly create high-quality 
data-eniry forms and lepc^rts. The software 
can also access data in dBase, Para¬ 
dox, and Oracle SQL (Structured 
yv \ Query Language) files. 

Best System 

A finalist for Best System is 
the well-designed T386SX 
notebook from Librex Comput¬ 
er Systems. This $2499 5-pound 
system sports a removable hard 
drive and a PCMCIA expansion slot, a 
9M-inch VGA monochrome LCD, and an 
external floppy drive. 

Another finalist is the impressive 
T4400SXC color notebook from Toshi¬ 
ba. This IYa -pound system combines a 25- 
MHz 486SX chip with an 8M -inch active- 
matrix LCD and a 3-hour battery. The 
color screen can display 256 simultane¬ 
ous colors at the standard VGA resolution 



of 640 by 480 pixels. With an 80-MB hard 
drive, the price is $7699. 

The winner of the Best System Award 
is the new Z-Note family of notebooks 
from Zenith Data Systems (see photo I), 
Each unit includes an Intel 386SL pro¬ 
cessor, nickel-hydride batteries, and an 
Ethernet network connector. The note¬ 
books range from the Z-Note 320 Model 
60 (with a 10-inch monochrome LCD, a 
20-MHz 386SL, and a 60-MB hard drive; 
it weighs just under 6 pounds and costs 
$3599) to the Z-Note 325Lc Model 120 
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Photo 2^ The Best Software Award went to Approach for 
Windows, which fets you easily create a relational database. 


(with a 25-MHz 386SU a 120^ 

MB hard driven and a 9-inch 
active-matrix color LCD: it 
weighs 61^ pounds and costs 
$7299). One of the nice fea¬ 
tures of these systems is their 
expandability. 

Best Peripheral 

One finalist for Best Peripher¬ 
al Award is the amazing CJIO 
color copier/scanner/printer 
from Canon. This device uses 
Canon's Bubble-Jet technol¬ 
ogy to print striking color im¬ 
ages at a resolution of 400 dots 
per inch. As a copier, it can 
copy a page in about 90 sec¬ 
onds at a cost of less than 60 
cents per page. It can also func- 
tion as a 400-dpi color scanner 
and a color printer. The price 
will be less than $10,000. 

Another finalist is a high-end multime¬ 
dia product: Studio from Matrox Elec¬ 
tronic Systems. This set of five EISA cards 
turns an MS-DOS system into a broad- 
cast-quality video-editing facility. The 
price is relatively high, $10,(XX) to $ 16,000, 
but it's still only a fraction of the cost of 
equivalent video equipment. 

The Best Peripheral Award went to what 
is probably the first ecologically correct 
printer: the Ecosys aSi from Kyocera Elec¬ 
tronics. This small-footprint LED printer is 
Hewlett-Packard-compatible and can print 
10 pages per minute at a resolution of 300 
dpi. But its most fascinating component 
is its prim dmm, the surface of which is a 
layer of amorphous silicon. The toner is 


packaged in a biodegradable container 
made from kelp. Printing costs are less 
than I cent per page. The company claims 
that over the lifetime of the printer, the 
cost savings will pay for the printer itself, 
which costs $2395. 

Best Rookie 

One of the finalists for Best Rookie is a 
longtime veteran of the high-fidelity mar¬ 
ket, but a newcomer to computers. The 
company is Altec Lansing, which was in¬ 
troducing its Multimedia computer speak¬ 
ers. These speakers have a unique folding 
design and an incredible sound. The price 
starts at $300. 

Another finalist for Best Rookie is 


DeltaPoini, for its $495 graph¬ 
ing package called DeltaGraph 
Professional for Windows. 
This new arrival from the Mac 
world lets you easily create an 
as.sortment of business and sci¬ 
entific charts. 

The Best Rookie Award 
went to a German company 
called Fast Electronic for its 
Video Machine, a multimedia 
expansion board that will he 
available in September for 
386-based PC clones and Ap¬ 
ple Mac 11s, By inserting the 
$4000 Video Machine into a 
computer and adding two 
VCRs, you will have a full 
broadcast-quality video edit¬ 
ing and mixing system. 


The Best of the Best 

The winner of the Best of 
Show Award was the Z-Noie family of 
notebooks. We liked the built-in network¬ 
ing capability, the lightweight active-ma¬ 
trix color screen, and the expandability. 
Yes. we had seen some impressive note¬ 
books from other companies, but the Z- 
Notes looked like the best notebooks— 
and also the best product overall. 

Our congratulations go lo the finalists 
and winners. But the real winners are you, 
the people who will soon have access to 
these new products. M 


Rich Malloy is an execurive editor for 
BYTE in Mew York. He can be reached on 
BIX as "rmalioy"' and on MCI Mail at 
11306-6564. 


THE FACTS 


Approach for Windows 
Approach Software 
(415) 306-7890 

Circle 1201 on Inquiry Cord, 

CJIO 

Canon U.S.A., Inc. 

(800) 848-1123 

Circle 1202 on Inquiry Card. 

llehaGraph Professional for 

Window's 

DeltaPoini 

(408) 648-4000 

Circle 1203 on Inquiry Card, 


Ecosys aSi 
Kyocera Electronics 
(908) 560-3400 

Circle 1204 on Inquiry Card, 

Multimedia 
Altec Lansing 
(800) 258-3288 

Circle 1205 on Inquiry Cord, 

Outside In for Windows 
Systems Compaiibilitv Corp. 
(312) 329-0700 

Circle 1206 on Inquiry Card. 


Rooms for Windows 
XSoft 

(800) 626-6775 

Circle 1207 on Inquiry Cord, 

Studio 

Matrox Electronic Systems 
(514) 685-2630 

Circle 1208 on Inquiry Card, 

T386SX 

Librex Computer Systems 
(800)248-4880 

Circle 1209 on Inquiry Card, 


T4400SXC 

Toshiba America Information 
Systems, Inc. 

(800) 334-3445 

Circle 1210 on Inquiry Cord, 

Video Machine 
Fast Electronic U.S., Inc. 

(508) 655-3278 

Circle 1211 on Inquiry Cord, 

Z-Note 

Zenith Data Systems 
(800) 553-0331 

Circle 1212 on Inquiry Cord, 
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T41^@SXC 


Infroiiwdng 
the first 
486SX 
noietooit 
U/Jtfl 

TFTcoW 


TOSHraA 



You are about to witness an incredible display of power 

Introducing theTbshibaT4400SXCT^ first notebook 
to offer you ail the power of a 486SX with all of the jaw- 
dropping possibilities of TFT LCD active matrix color. 

Consider that with its active matrix SuperVGA color 
screen, the T4400SXC can actually display a kaleidoscope 
of 256 simultaneous colors at a 640 x 480 pixel resolution. 

Remarkably, these 256 colors can be drawn from a 
palette of 185,000 colors to give life to photographic images 
and color intensive presentations. Its enough to make your 
retina want to take a vacation. 

Not to mention that each pixel 
on the screen is controlled by 
three individual transistors, ensur¬ 
ing perfect focus and color regis¬ 
tration. TTie result is'amazing 
clarity far superior to desktop 
I monitors and a brighter, faster 
screen that far exceeds passive matrix LCD color screens. 

Combined with a blazing 25MHz, 486SX micropro¬ 
cessor and 8K internal cache, its powerful enough to handle 
your wildest visions. 

Of course, you shouldn't be limited by the number 
of ideas you have either. Which is why theT4400SXC is 
equipped with a 120MB hard drive for plenty of storage. 
And 4MB of RAM expandable to 20MB. 

And since ideas happen anywhere, any time, weve 
deseed it to fit in half of a briefcase and given it a Nickel 
Cadmium battery that lasts 3 hours per charge. 

Of course, there are times like payday when it is nec¬ 
essary for you to be in the office. Which is why we made 
our new notebook to be expandaWe 
with our Deskstation IV giving you two 
expansion slots, and ports for external 
monitor and external keyboard. 

Naturally this is all just the tip of the 
iceberg, so call us at 1-800-457-7777 for more information. 

We think you 11 find that when it comes to the future 
of personal computing,Toshiba has incredible vision. 


i" 


il®! 


iK 




In Touch with Tomorrow 

TOSHIBA 

© 19^2 roiWjH Arnenfft SyrEemsK I'tk. The [ntet fnskk logo h a rratiernttrik 0 / Jneei CoTppmtion, 


Circis 167 on Inquiry Cord. 
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MIKIB A Knot (++ 
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1991 

PRODucnvmr 

Award 

Ck)raputer 
Language 
AprU 1992 

The Best 
Of1991 

PC Magazine 
January 14,1992 

AWARD OF 
DISTINCTION 

BYTE 

January 1989 


EXCELLENCE 

Award 

PC Tech 
Journal 
June 1988 

A few more 
reasons why 
you sJmdd 
start SB-bU 
programming 
withZortech 
I7++, today. 


Let’s face it, 
the way of the 
future will be 
applications 
that take ad¬ 
vantage of 32- 
bit processing 
speed and 
memory opti¬ 
mization. 

The new re¬ 
lease of OS/2 
2.0 and the im¬ 
pending Microsoft 
Windows NT are 
perfect examples. 

So, why wait? 
Zortech C-(-+" lets 
you develop full flat 
model 32-bit under 
DOS right now. While 
others would have you 
wait for their 32-bit 
C-n- compilers to ship 
“some time this year." 


bitrbit-bit-bit-bit 

bit-bit-bit-bit-bit 

bit-bit-bit-bit-bit 

bit-bit-bitrbit-bit 

bit-bit-bit-bit-bit 
bit-bit-bit-bit-bit 
bbrbit - 


“In PC Week Lobs’ tests, U 
distinguished iiself unth a high 
degree ofversatUity, error-free 
operation and efficient 
code generation.” 

PC WEEK, OCTOBER 14,1991 

support for leading third party 
utilities, libraries, and other 
tools, means your solution 
options are completely open. 
And will stay that way. 


IPs aU ia there. 


Tomorrow’s compiler, todap. 

Under 32-bit, the 64K and 640K 
barriers are gone. You’ll also get 


Special Smart Start Offer. 


simpler memoiy management, 
access to 16 MB of memory, and 
programs that run incredibly fast. 

Only Zortech C+-i- from 
Symantec delivers all that today. 

Zortech is the leader in ship¬ 
ping 32-bit Ch-+ technology. Our 
commitment to cross-platform 
support means there’s no need 
for re-training, re-evaluation of 
tools, or additional costs for new 
product, when you move among 
platforms. 

And our commitment to the 
evolving ANSI standard and 


Eveiythingyou need to start writ- 
ting C-f-+ code for Windows, DOS, 
and OS/21.x comes in one box, in¬ 
cluding editor, compiler, global 
optimizer, debugger, linker, and 
libraries. There’s nothing else to buy. 

So visit your dealer right now to 
get the only 32-bit C-i-+ compiler you 
can buy today. Or call 1-800-554- 
4403 for an instant FAX Data Sheet 
(enter 830). 


HHiai 




Start your 32-bit future with Zortech C-f + today, get our comprehensive G++ 
video training course (a ^249 value) for a special price. The course consists of 32 
lessons on six video cassettes, tutorial dish, and 22i-page workbook. Suggested 
retail for Zortech C++ alone is ^699? Buy Zortech C++ before 7/31/92, and get 
both for just ^49rXaU 1-800-2284122, ext 809-DR for details. 



31992 SyTaftnt^ CnrpnraliiQn. *Price gnud in and Canada only - quoted in US dallars. •^Offor valid in U.S. and Canada on|y. 
lntenia.tionai phone: Canada, l-3D0'465-2266; Europe, 31-71-353111; Australia, 2-879-6577; uthers, J-40S-252-357I}, AH tradcTnarks or register¬ 
ed trademarks are those of their respective holdepR. 

Circle 17B on Inquiry Cord. 
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FIRST IMPRESSIONS 


A 66-MHz 
Executive Jet 


JOHN W. DONOVAN 


HP teams a double- 
speed 486 with a local 
bus for supersonic 
performance 


ril get right to the point, Hewlett-Packard’s ex¬ 
pandable EISA Vecira 486u is the fastest system 
we’ve tested in the BYTE Lab (see the table). 
The system I looked at was equipped with one 
of the first preproduction versions of InlePs 
groundbreaking 66-MHz DX2 processor. You 
won't be able to buy a 66-MHz Vectra until the 
chips become available in quantity, probably 
sometime this fall. In the meantime, you can buy a Vectra equipped with a 25-, 
33-, or 50-MH2 (clock-doubled) processor. 

For those who buy now, HP is offering an unbeatable deal. If you purchase a Vec¬ 
tra 486DX2-25/50 before September 1, you will receive a certificate for a free 
486DX2-33/66 processor upgrade. 


The Sum of Its Parts 

While the 66-MHz processor is the media star of the Vectra 486u, as processor 
speeds pour on the afterburners, ifs necessary to make some major changes in the 
rest of the system, A quiet revolution has been brewing recently in systems de¬ 
sign, Engineers are breaking through the performance barrier imposed by ISA and 


EISA system buses, which are far too slow 
to allow fast processors to hit their stride. 

Enter the lacai which can deliver 
the performance potential of 25- and 33- 
MHz 486 systems. Because it operates at 
three lo four limes the rate of a system bus 
and avoids the overhead of bus arbitra¬ 
tion, the local bus delivers much greater 
throughput than your typical I/O bus. 

When you add Intel's clock-doubled 
CPUs (see “Inters Double-Fast CPUs," 
May BYTE) lo locaUbus technology, the 
bottom line is groundbreaking performance 
at surprisingly reasonable prices. Even 
though HP uses the “Jet" moniker only for 
its laser printers, 1 couldn't help but think 
"Executive Jet" as 1 tested this early mod¬ 
el of the Vectra 486u. Coupling two break¬ 
throughs in one system, the Vectra 486u 
is a clean-siatc design aimed at delivering 
periormance, simplifying upgrades, and 
streamlining system administration. 

A Patli to the Future 

The Vectra 486u's upgrading provisions 
start with a motherboard built around a lo¬ 
cal bus that can run at 25 or 33 MHz. With 
these speeds, most 486 processors (except 
the 50-MHz 486DX) can enjoy the sub¬ 
stantial performance benefits of fast com¬ 
munications with key functions. The cur¬ 
rent selection of processors includes the 
486SX at 25 MHz, the 486DX at 25 and 
33 MHz, and the clock-doubled 486DX2 at 
25/50 and 33/66 MHz. 



But there's more. A socket next to the 
CPU implements IniePs overdrive scheme, 
letting you use Intel's user-installed up¬ 
grade processors like the 487SX, 

cfmtinued 


4 Photo The Vectra 486u works at jet 
speed using fntei's clock¬ 
doubling processor and 
the local bus. 


Photo 2i The motherboard in 
the Vectra 486u has a .second socket 
to implement InteTs overdrive scheme. 
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PRELIMINARY LOW-LEVEL BENCHMARKS 


/ ran BYTE's tow-levei benchmarks on the prerelease Vectra 486u 
system with three different processors, which showed the ejfeas of 
upgrading a system's processor and speeding up its interna! 
communications. The Sieve, Sort, Integer Math, Fioating-Poinf Math, 
and Fourier tests dearly show the results of increasing the 486's 
internal speed from 33 MHz to 50 and 66 MHz. At 50 MHz, the figures 
for the DX2 are essentially identical to the results for aful!50-MHz 
486DX. At 66 MHz, the results far outstrip those of any 50-MHz 486. 
Smilarly, the results of the Move tests show the effects of boosting the 
speed of the local bus from 25 to 33 MHz, 


486DX2-33/66 486DX2-25/50 486DX-33 


CPU tests 

Sieve 

200.20 

150.14 

iiaii 

Sort 

23.87 

17.92 

12.18 

Integer Math 

980,236.58 

735421.94 

512,733.10 

Move (byte) 

149.77 

112,22 

149.75 

Move (word-odd) 

199.61 

149.56 

180.35 

Move (word-even) 

299.38 

224.30 

299.31 

Move (Dword-odd) 

299.28 

224.23 

234.53 

Move (0word-even) 

598.43 

448.17 

579.01 

FPU tests 

Fmath 

497.516.60 

373.115.96 

248,752.78 

Fourier 

6.49 

6,37 

4.24 


Tests are measured In IteratJans per sesortd- Higher numberE Indicate better perfarmence. 


HP has obviously pul a great deal of 
thought into making the upgrade process 
as painless as possible. The Vectra 486u 
circuitry automatically sensed which pro- 
cessor/memoiy configuration fd installed. 

Built for Speed 

The pieces of the Vectra 486u are designed 
and integrated for fast computing. HP’s 
implementaiion of the local bus connects 
the CPU (througli a 128-KB write-through 
cache) to up to 64 MB of page-interleaved 
memory, a fast graphics accelerdtor, a con¬ 
troller for the Hve-slol EISA bus, and the 
system’s peripheral controller 

How fast does the local bus operate? 
Whether or not if s the fast express line is 
determined by the external speed of the 
processor. For example, the clock-doubled 
486DX2-25/50 calls for the local bus to 
operate at 25 MHz, while the 486DX-33 
and the 486DX2-33/66 increase the speed 
to 33 MHz. The combination of a choice of 
processors and two bus speeds provides a 
unique chance to see how these key de¬ 
terminants of system performance inter¬ 
act (see the table). 

On the graphics side, speed is boosted 
by a fast graphics accelerator card with up 


to 1 MB of VRAM (video RAM). Oper¬ 
ating at a 70- or 72-Hz refresh rate at res¬ 
ol ui ions of up to 1024 by 768 pixels and 
with up to 256 colors, Ihe video subsys¬ 
tem comes with enhanced-mode drivers 
for Windows, AutoCAD, and a dozen oth¬ 
er applications. 

Built for Comfort 

The 486u system T previewed bore all ihe 
marks of thoughtful design and thorough 
engineering that HP is known for. For ex¬ 
ample, 1 configured the system to stand 
horizontally or vertically by repositioning 
ihe front control panel (;md nameplate), 
and I removed the case without the use of 
tools in a mailer of seconds. Inside the sys¬ 
tem, 1 had fast access to all the major com¬ 
ponents—which gave me the ability to up¬ 
grade the processor in under a minute. 

HP’s careful attention to thermal man¬ 
agement, including a variable-speed fan 
that adjusts to the system’s internal tem¬ 
perature, ensures reliability. While bench¬ 
marking the system, 1 made’rneasuremenis 
of the CPU’s operating temperature that 
testified to the effectiveness of the design. 
The 486DX-33 measured a cool 92*F, and 
the 486DX2-25/50 ran at 110°F, both con¬ 


servatively Within their rated operating 
ranges. The 486DX2-33/66 was supplied 
with an impressively large heat sink bond¬ 
ed to its package. Given the measured tem¬ 
perature of the 50-MHz version, it’s not 
clear that the heat sink is necessary, but 
it’s a further indication of conservative en¬ 
gineering. This system is built to last. 

Simplifying System Management 

The system even speaks English. The Vec¬ 
tra 486u’s de.signers have replaced the 
cryptic diagnostic messages of most per¬ 
sonal computers with a ROM-resident di¬ 
agnostics and troubleshooting utility. Fail¬ 
ures detected on power-up are displayed 
with a list of recommended actions. The 
HPView diagnostics utility lets you call 
up displays of system configurations and 
internal settings. Automatic configuration 
lets you easily add EISA boards. 

Security hasn’t been forgotten, either. 
You can access ihc system only by using 
HP’s password-control procedure at start¬ 
up or by pushing a keyboard lock button. 
Further security provisions lei you lock 
out access to some disks and ports or set 
the Hoppy drive to read-only. 

The Vectra 486u should be shipping as 
you read ibis in all but its 66-MHz DX2 
version. If youTe considering buying one. 
1 recommend opiing for the 50-MHz ver¬ 
sion now. The free upgrade to a 66-MHz 
engine is too good a deal to pass up. ■ 


John W. Donovan is a technical editor 
with BYTE. He can he reached on BIX as 
"jwd" 


THE FACTS 


Vectra 486u 

The minimum configuration in¬ 
cludes 4 MB of RAM, a 52-MB 
hard drive, and 512 KB of VRAM. 
With a 25-MHz 486SX, the price 
shirts at $2999; with a 33-MHz 
486 DXh it Stans al $3499; and with 
the 25-/50-MHZ DX2, it begins at 
$4199. 

Hewlett-Packard Co. 

Personal Computer Group 
974 East Arques A ve. 

Sunnyvale, CA 94086 
(408) 746-5000 
fax: (408) 746-5520 
Circle 1200 on Inquiry Card. 
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Vermont Views v,3.0 
Vermont Creative Software 


PRODUCTIVITY 


AVi/ARD 


1991 


For years, the folks at Vermont Crea¬ 
tive have been known for providing one 
of the most comprehensive character- 
based inierfaces available. Consider that 
the previous release of this product came 
with 13 pounds of documentation! Over 
and above this remarkable attention to 
programmer needs was a universally 
admired interface that could do more 
with character-based interfaces than most 
people would want to do with graphical 
user interfaces. 

Version 3.0 lives up to this reputation. 
The library now stretches to nearly 600 
functions, explained in three stout manu¬ 
als that total over 2,000 pages. The new 
version sports an interactive screen and 
forms designs whose output can be 
loaded directly by the application or 
serve as input to a bundled C code gen¬ 
erator. The library has deepened its 
capabilities to edit data as it is input, 
continued to add functionality to win¬ 
dowing capabilities, and finally added 
mouse support, the one feature it pre¬ 
viously lacked. 

Also bundled with the package is 
shrouded source code, so you can recom¬ 
pile the libraries for other compilers. 
Commented, human-readable code is 
available separately and is a model of 
self-documenting code—the way libraries 
should be wTitten but rarely are. 

The wide scope of the library* its por¬ 
tability {to UNIX), the extraordinary 
quality of the implemeniaiion. and its 
stunning documentation (accompanied 
by 90 sample programs), along with the 
design tools and code generator, make 
Vermont Views the first choice among 
high-end packages for character-based 
interfaces. —Anclrev^' Bins rock 

(Editor, Unix Review) 
‘^And the H^'inner is .. . 

Computer Language April, 1992 


Vermont Views 


Portable user-taterface 
development 


po<!?v 
i'OSIX, VMS 


Test drive 
the 1st choic 
yourseJf. 
Call for your 

son cieino ki 

800-848-124« 



Vermont 
Creative 
Software 

^ichford. VTr/RA mr 

( 802 ) 848 - 773 ^ 
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IbMS Instruments 

microLaser XL Turbo 




































Get more 
work out 
ofyour 
networks 

The T1 microLaser™ 
XL Turbo printer* 

Now network users can get their hands on 
high-quality, high-volume documents, fast and 
affordably. The new T1 microLaser XL Turbo 
runs up to sixteen-pages-per-minute fast, thanks 
CO a Turbo-charged RISC-based controller. And 
at only $3,649* — including both 3 5-font 

PostScript* Level 2 

Adobe* gj POSTSCRIPT 

and HP LaserJet* emulation—it’ll accommodate 
almost any budget. 

A member of the award-winning microLaser 
family, this network printer produces high- 
quality output in the most graphics-intensive 
applications. It even switches between PostScript 
and HP LaserJet modes automatically. 

For added flexibility, the microLaser XL 
Turbo also supports the most popular PC plat¬ 
forms, handling DOS®, Mac*, UNIX® and 
OS/2* incerfeces concurrently**. But there’s so 
much more — versatile paper handling, small 
footprint and user-installable upgrades, just to 
name a few. 

BuyamicroLaserXLTurbobyJuneJO, 1992, 
and get a free copy of Adobe Manager (ATM) 

software and Adobe Garamond Font package 
(total retail value of $346)! You pay just $ 7.50 
shipping and handling chaige. 

See the microLaser XL Turbo in action. Call 
for the name of a reseller near you. l'800-527'3500. 

Texas 

Instruments 

©1992TI71&89 

‘T1 suggestEid teiaii price - dealer prices tnay vary. 
microLaser Ls a tTademark of Texas Instruments Incorporated. HP 
Lasedct b a teeisiered trademark of Hevdett'Packard* tnc. Adtsbe, 
PostScripr and the PostScript logo are registered trademarks of 
Adobe Systems, Inc* DOS is a registeretftrademark of Microsott 
Corporation. Mac is a ne^stered Trademark of Apple Compurer, Inc. 
UNIX is a registered trademark of ATfitT. OS/2 is a registered trade' 
mark of IBM. 

* *Maximum of Mac plus two other concurrenr interfaces at any one 
time* 
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NEWS 


FIRST IMPRESSIONS 


Paperworks Makes Paper Intelligent 



i magine the lightest, smallest 
portable computer possible* 

It weighs in at a fraction of an 
ounce, uses no electricaJ power, 
and is as thin as a piece of pa- 
per. In fact, it is a piece of pa¬ 
per. Farfetched? Not at all. 

Thinking of a piece of paper as 
a computer (actually a com¬ 
puter interface) is the very con¬ 
cept behind Paperworks, the 
latest technology from Xerox 
PARC (Palo Alto Research 
Center), that illustrious think 
tank that's been the birthplace 
of many of the computer tech¬ 
nologies we take for granted 
today* 

The concepts behind Paper- 
Works sound simple at first, but 
they hide a rich set of features, numerous 
new patents, and the beginning of a flood 
of upcoming products. You install Paper- 
Works software in a PC (at least a 386 
with 4 MB of RAM) equipped with Win¬ 
dows and a send/receive fax card* You can 
then control your PC from any fax ma¬ 
chine, anywhere. 

A few examples are in order. With Pa¬ 
perworks installed on my PC in Peterbor¬ 
ough, and access to a fax machine from 
my hotel in San Francisco, 1 can have my 
computer send me a list of faxes Tve re¬ 
ceived while Tve been traveling* I can then 
send a fax requesting that any or all of the 
faxes be forwarded to my hotel’s fax ma¬ 
chine. 

But thaPs not all. LePs say I have a fax 
that I need to send to several locations. I 
can send Paperworks the fax I want to 
distribute, with a list of the people 1 want 
it distributed to. Paperworks takes care of 
it all. 

Often when I'm traveling, I gather notes 
and releases that 1 won’t be able to use un¬ 
til I return to the office. I could, of course, 
carry it all back with me. With Paper- 
Works, however, I can fax the documents 
back to my computer and have them ready 
and waiting for me when I return. 

There have also been numerous times 
when Pve been traveling and found I’ve 
left an important document at the office. 
Paperworks will fax the document to me, 
at any hour, without human intervention 
back at the office. 

Essentially, Paperworks turns my of¬ 
fice PC into a document storage and in¬ 
formation center. The applications are 
virtually unlimited. The key to using Pa¬ 


perworks is a set of forms that Xerox calls 
SmartPaper. Tliere are various forms for 
sending, retrieving, imd storing documents, 
if you need more forms, you just make a 
copy. 

*‘Aha," you say* “What if I tbrgel to take 
the forms with me?” No problem* All you 
do is fax your Paperworks-equipped PC a 
blank sheet of paper* It will fax you back a 
“universal multipurpose form” that will 
let you j>erform any Paperworks function* 

Paperworks has multiple levels of se¬ 
curity. Each Paperworks package has 
forms that have a unique identification 
that’s virtually impossible to forge. Your 
system will recognize only those forms. 
(There are other levels of protection too 
extensive to go into here*) 

Although Paperworks uses its own in¬ 
telligent character recognition to read some 
information on its forms, its forte is deal¬ 
ing with images of documents, essentially 
large graphics files. That's not as limiting 
as it sounds. PARC's teams of “social an¬ 
thropologists” spent a great deal of time 
studying the way people work with docu¬ 
ments while in the office and while trav¬ 
eling* Their conclusions aren't really sur¬ 
prising: Most documents start as paper and 
end up as paper. In the interim steps, they 
are also handled as paper images. This is 
where Paperworks shines. 

But it doesn't end there. PARC scientists 
tell us that Paperworks is only the first in 
a series of Paper Ware products that will 
be introduced in the next few years* It's a 
safe bet that future PaperWare products 
will make good use of PARC's new pat¬ 
ents for the computerized handling of text. 

Currently, Paperworks requires one of 


four generally available fax 
boards: Intel's Satisfaxtion* 
The Complete PC’s The Com¬ 
plete Fax or The Complete 
Communicator, or Singapore 
Technology's CEl proFax, Xe¬ 
rox says other fax boards will 
be added to the list in the near 
future* 

Installing Paperworks is 
easy, although the more inform 
mation you give it at the be¬ 
ginning (e*g., a distribution list 
of people you regularly send 
faxes to), the easier it will be to 
use the software* (You can eas¬ 
ily add other names later, lo¬ 
cally or remotely via fax.) 

When you’re not traveling. 
Paperworks is a first-class lo¬ 
cal fax system and document management 
system for your PC, The interface, al¬ 
though it's Windows based, is unique and 
uses Windows graphics to maximum ad¬ 
vantage. Handy drag-and-drop features 
make the chore of managing faxes and 
documents much easier than the plain- 
vanilla Windows file manager. 

Paperworks made me do a lot of hard 
thinking about how 1 interact with my 
computer and my data. Ironically, it puts 
another nail in the coffin of the paperless 
office by adding more paper. But useful 
paper it is, indeed. Paperworks is one of 
the most innovative, useful, and unique 
products I've seen. It goes a long way to¬ 
ward consummating the marriage between 
PC and fax. 

—Stan Miastkowski 


THE FACTS 


Paperworks 

$249.99 

System requiremen ts: 

IBM PC, PS/2, or compatible with 
at least a 386 processor, 4 MB of 
RAM, Windows 3*0, and a send/ 
receive fax card. 

XSofl 

Xerox Corp* 

3400 Hiilview Ave* 

Palo Alto, CA 94304 

(800) 432-9329 

fax: (800) 428-3329 

Circle T 194 on Inquiry Card. 
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Ilie One & Only Acer CPF iijigraie leckdlogi, you fan Cct tonrS Now! 

Acer is tile only conpanv tkl lets yan “P I" tiines yoar processing power f itl AcerPower ISX, yon jet 21 

upgrade yonr 386SX computer to a 486 tl r , r > ^ 

iisinj a sinjie cMp. Others ask you to —^ 

boy an npjradc module, costmj 458(441,(1. There is alot of talk about upjrades... 

hut the facts are that 

fonr Times the Power this AcerPower 386 SX 
Other PCs let yon double your CPU clock i'll®*'* the lowest cost 
speed. But that's all. With the unique CPU upgrade on the 

market. 



“Hie AcerPower 386SX... 
boasts the least expensive 
upgrade trick yet.” 

PC ^^rld January^ 1992 


us d mm 


Hie Easiest Move 

To upgrade, just remove the cover, 
snap in the chip, replace the cover and 
turn on the power. Tour 3868X 
automatically detects the new CPU to 
become a full-funetion 486 computer. 
All for the price of an Intel CPU chip, 
available from any electronics or 
computer store. 

Acer America Corporation 
2641 OrrharJ PantKav 
SanJoic^CA 951J1 


Acer. Giving you the power you need 
tomorrow, today. For more 
information and yonr free upgrade 
brochure, “Protecting Your Computer 
Investment; A Buyer's Gnide to 
Upgradablity", call us today at 
1-888-SEE-ACER! 


Acbr 


iMadllrJaflapaRitgidediQiaiiAiiWlurpndiidAnrj^ IWUldltlj^MdAtrrinMi^lidCtfpam 


Circle 71 on inquiry Card (RESELLERS: 72). 
































It blows everything else 
out of the water. 


With our new IBM 386SLC processor, the new 
PS/2® Models 56 and 57 SLC are really making 
waves. They’re faster than any 386 SX computer 
you can buy—up to 88% faster, to he precise.* 
They’re even faster than most 386 DX systems. 

Botli models are completely upgradable, to 
help protect your investment. They’re also com¬ 
pletely compatible with your existing hardware and 
software. So in stand-alone or connected environ¬ 
ments, about the only tiling tliat changes is how 
much faster you can get things done. 

The new Personal System/2® Models 56 and 
57 with IBM 386S1X processor. So fast, you 
could say other computer companies have missed 
the boat. Kor more information, see your IBM 
authorized dealer. For the dealer nearest you, call 
1 800 942-4-IBM,ext. 386** 

Introducing SLC in the new 
PS/2 Models 56 & 57 


- Fmter than (my 386 SX con^juterymi can buy: 

- Faster than mml 386 DX computers. 

- iXeiv 386SLC pir^essor with 8K internal cache. 

- 4MB memo^\ 80 or 160MB hard drive, up to file slots/four bay's. 

- Supports 3.5''and 5.25"diskette drives. 



Circle 10S on Inquiry Card. 























NEWS 


FIRST IMPRESSIONS 


HP’s Desktop and Application Integration Solution for Windows 



H ewlett-Packard has added 
some sparkle to New¬ 
Wave 4.0, and the object-ori¬ 
ented environment remains full 
of features that are not avail¬ 
able in one package anywhere 
else. With the introduction of 
Windows 3.L Microsoft took 
a little of the splash of New¬ 
Wave away by improving OLE 
{Object Linking and Embed¬ 
ding) and by improving its own 
desktop and overall operation. 
Nevertheless, the look and feel 
of NewWave 4.0 is subtly dif¬ 
ferent from that of Windows, 
with more of a three-dimen¬ 
sional feel and the use of icons 
for more functions (e.g., an Ap- 
ple-like trashcan icon). Also, 
windows in NewWave open and close with 
a zoom motion that gives the process more 
of an interactive feel than is present in 
Windows. 

HP is repositioning NewWave in the 
market as a desktop manager, after it dis¬ 
co vei^d that most of its customers thought 
of NewWave in that way. A feature that 
users particularly like is the ability to use 
32“character filenames, eliminating ob¬ 
scure filenames like tx6-91.wks and re¬ 
placing them with names like Company 
Taxes June I99L Version 4,0 lets all files 
and folders of any type have full 32-char- 
acter names. 

NewWave uses a completely object-ori¬ 
ented metaphor for working with files and 
data. All files and folders are objects with 
attached attributes. These objects can be 
linked to application objects. Thus, click¬ 
ing on a file will automatically launch the 
appropriate application. In NewWave 4.0, 
the object metaphor has been extended to 
include a drag-and-drop capability. If the 
icon for Company Taxes June 1991 is 
dropped onto the printer icon, it is auto¬ 
matically printed appropriately. 

HP has improved desktop operation in 
other ways by adding full OLE 1.0 com¬ 
patibility, the ability to attach files by drag¬ 
ging and dropping them into NewWave, 
and a powerful object finder that can find 
any objec t from among thousands in under 
a second. The enhanced software instal¬ 
lation process in NewWave 4.0 provides a 
new interoperability between NewWave 
and DOS and Windows applications. Now, 
the applications are automatically avail¬ 
able as icons on the desktop after you have 
installed NewWave, 


Despite this emphasis on the desktop 
metaphor, 1 find NewWave most useful in 
the area of work automation. NewWave 
includes the concept of These are 

software programs or macros that auto¬ 
mate eveiyday tasks you perform on your 
computer Typically, you create agents by 
example: You show the agent how you 
normally perform the task. The agent 
learns from your example and is ready to 
perform the task automatically, either 
when you tell it to do so or at scheduled 
intervals—or even when it’s triggered by 
otlier events. 

In NewWave 4.0, HP has dramatically 
enhimeed its agents. In addition to includ¬ 
ing support for DDE, NewWave now has 
ihe ability to call DLLs to link with exter¬ 
nal programs, record and play back menu 
selections rather than just keystrokes, call 
other agents to chain tasks, be triggered 
by external events, and support arrays and 
pointers. All these features make agents 
far more powerful. HP didn’t stop there. It 
also ha.s added a visual tool, called an in¬ 
terface object, for building dialog-box in¬ 
terfaces to agents with programmable push 
buttons and I/O fields. In addition to push 
buttons, the boxes can contain text, check 
boxes, radio bLiltons, icons, edit fields, and 
list boxes. You can use the visual inter¬ 
face to create your own interface to ac¬ 
quire and display information. 

HP includes some sample agents to help 
get you started, but it could do better in 
this important area. Although creating 
agents by example is useful for many tasks, 
to move beyond that and have agents eall 
one another and work together, you must 
start programming the agents using the 


built-in control langui^e. More 
examples in the desktop man¬ 
ager would help newer u.sers 
get started. Despite this single 
minor flaw, HP’s agents are 
far superior to the macro ca¬ 
pabilities of other desktop and 
integration programs. This ca¬ 
pability is what truly sets 
NewWave apart. 

HP even managed to im¬ 
prove installation by automat¬ 
ically detecting and attaching 
applications. NewWave 4.0 
also requires less disk space 
than the previous version. HP 
accomplished this by remov¬ 
ing NewWave Write (which 
seemed to be getting little use) 
and eliminating operation un¬ 
der Windows real mode. 

A few things are still missing in 
NewWave 4.0. It needs to operate better in 
a network environment, something that 
HP is working on. It needs to integrate ful¬ 
ly into OLE 2.0, anoUier area where HP 
is at work. Currently, you cannot instail 
NewWave as ihe default desktop, replac¬ 
ing the program manager. As of now, this 
makes sense for NewWave. But if HP re¬ 
ally wants its product to be a Windows 
desktop, it must improve its capabilities 
in these areas. 

Despite these shortcomings, it is hard 
to beat NewWave for automating work 
under Windows and for making Windows 
easy to use. We’ll just have to wait for 
NewWave 5.0 to wash up on the shore to 
smooth out the final ridges in the sand. 

—Owen Linderhoim 
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MS BASJCProtOeveLSys, 
MS C/C+4 7.a 
MS [VC44 Comp. Jpg rads 
MS COBOL 
MS FORTRAN 
MS Macro Asssmblsr 
MS Office for Windows 
MS OS/2 

PrssenL Mgr. Softset 
MS Pascal 
MS QuickBASIC 
MS QuickC for Windows 
MS Test 
MS Visual Basic 

w/ProL Toolkit 


Distinct TCP/IP for - 

Windows Gives you TCP/IP mivnci Tg ’"" 
connectivity without consuming " “ 
your DOS memory. Multiple 
concurrem Telnet sessions, drag ^ 

and drop file transfer (FTP) and 
more. You can even drop remote 
files onto a local printer! Ping and other utilities 
included. Optional developers toolkit for TCP/IP. RPC. 
Telnet FTP and NFS available. 

Distinct ICP/lPfor Windows 
Network Applications 
Ust £395 Ours; £349 
FAX«rrm ^2994-0003 


SQA: Manager 
SQA: Robert 


BORIA NQ 

Borfand Oh 

8i Application Frameworks 
ObjactVision Z.O 
ParadoJ! 3.5 
Tiirbo C++ 

For Windows 
Tufbo Debugger & Tools 
Turbo Pascal 6.0 
Turbo Pascal Pro 60 
Turbo Pascal for Windows 
World of C++ Video 


SOLUTION SYSTEMS 


BRIEF 

BRIEF &dBRIEF 

C'Worthv 

CHARGE 

Sourcorer's Apprentice 

SOUTH MOUNTAIN 


Breakout II 
C Utility Library 
Essential B-Trea 
Essentia! Commonications 
Essential Graphics Chart 
Essential Graphics GUI 
Essential Graphics Kernel 
TSRffic 


Distiitcl TCP/IP 
for Windows 
List S495 Ours: £429 
^2994-0002 


dBASEIVI.5 

NEW VERSION! dBASE IV lets 

you perform data management 

tasks quickly and easily without 

having to leam complex j 

progamming commands. The i 

Control Center organizes and ^ 25 =*-" i 

displays everything you need in 

order to access and manage your data. 

No other product helps you organize your flies as 
quickly and easily into meaningful business 
information. 

List S79S Ours; £499 

^2660-01X11 


Just Write 
Norton ArtiVirus 
Norton Backup 
Norton Commantier 
Norton Desktop f/Windows 
Norton Editor 
Norton Utilities 6 Q 
On Target 
O&A 

TimoUne 50 
Zortech C++ Dev. Edition 
ZoJtech C++ S&E Edition 


WATCOMC9.0 

mizofACuim 

WATCOM FORTRAN n 8.5 
WATCOM FORTRAN 77/386 
WATFOR 773.1 


WHITEWATER GROUP 


Actor 4.0 

Actor Professional 
Objects raphlcs 
WINTRIEVE 
WRT 


Microsoft Visual Basic 
& Prof. Toolkit j jasaaia. ^ 

Contains and builds on the Visual ' i 

Basic 1 .0 programming. Adds pro- 1 "1. J 

gramming tools and more then 2D ! 
powerful controls, resulting in a 
sophisticated system that gives quick ^ ^ 

access tn charting, multiple document interfaces (MDl), 
object linking and embedding (OLEL tables, and pen and 
multimedia capabilities. Additional controls help you 
create 3-D interface components, design dialog boxes, and 
include multi-state buttons. 

MS Visual Basic w/Frof. TfkL List S4ES Ours: S239 

MS Visual Basic Comp. Upg.w/ITkt. List $398 Ours; $tB9 
¥Miciiira #1269-0037 


CASEWORKS 


MICROSOFT (continued ) 


MS Visual Basic Crnnp. Upg. 
w/Prof. Taotkrt 
MS Windows SDK 


CASEPM rDrCQrC++ 
CASEfMfor COBOL 
CASE:W Corporate Edition 
CASEiW Knowledgebase 


MORTICE KERN 

SYSTEMS 


Smalltalk/V 
Smailtalk/V 286 
SmalltaikA PM 
Smalltalk/V Windows 


MKS LEX&YACC 
MKS Prugramming Platform 
MKS RCS 
MKSTMikit 


DISK SOFTWARE 


S,Q FTWAR£ 


TGL ZD/30 
TGL Professional 
TGL/Utilitles 


BLACKSMITHS 


C DOC 

cm OC'Professional 


c-treo Plus 
FaircDTnSQLSeTvef 
Fairccm Toolbox 
f-treo 


GIMPEL SOFTWARE 


C Shroud 
^terp 
C-terp 3fl6 
=C-Unt 
Lint 386 


CALL ?AKcetera" 

( 908 ) 389-8173 

for additional information 
on the best selling products! 


GREENLEAF SOFTWARE 


Sreenleaf Camm+f 
jreenlEaf Comm Library 
jreanlaaf Data Windows 
sreenleaf Rrr. Math Ub. 
sreenleaf Fia Math Ub++ 
Hreenleaf Furtetions 
^eenleaf SuperFunctlons 
5 ftenl^f ViewCoiTtm++ " 


NTERSQLV 


*VCS Config. Builder 
^VeS Version MaiWfl&t' 
^VeS4»f^ssldnai^T 


BKS SOFTWARE 


P/uw^(ii/ime/iA 'PoJixiJMi 


MICROSOFT 


SOFTWARE QUALITY AUTO. 
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C-AppNcation Generators 

CASE: W Corporate i 

tfAMALVSTGOLD 

PRO^C 

WindawsMAKER Pro^ I 




Dan Bricklin'S' i 

Demo II™ 


Experience for yourself why 


3D,ODD people have made 

J 8 I ^ 1 

Demo 113.0 the leading tool for 



prodjcing program prototypes, 
demonstrations, and tutorials. 

Demorrstrate commercial software to potential custom 
ers without shipping live software. Produce effectivi 
tutorials that interactively teach products. Create Com 
puter Based Training for a fraction of the cost of dedi 
cated CBT authoring software. 


List: $249 

FAXittim <vOZ33-0003 

Ours: $215 

C Co mm uni cations 


C Screens 

Brea kO Lit II 

185 

C-scape 

C Asynch Manager 

165 

C Windows Toolkit 306 

C Comm Toolktr 

126 

C Worthy w/source 

Essential Cemm 

m 

Greenleaf Data Windows 

Greenleaf CommUb 

207 

Panel Plus II {DOS &DS/2I 

Green leaf ViewComm 

319 

Vermont Views 

GuickComm 

119 

Vitamin C 

SliverComin C Async 

109 

QLiickWindows Advanced 


Developers, we're here to serve you. 
Programmer's Paradise offers the world's 
largest selection of software development 
tools and utilities at guaranteed low prices. 
Ifyoudon'tseewhatyouwantcallus! And 
don't forget to ask for our free comprehen¬ 
sive catalog. 






WindowsMAKER 9Mgp|pii| 
Professional 

Hie fastest way to create Win¬ 
dows applications in C. Gener* 
ates the Windows .EXE with ful ly 
commented source and produc- 
tion files. No royalties. Point and 
click to define user interface. Preview your design to 
instantly test look and feel. Make changes on the fly 
withoutcompiling. Custom; code is preserved during cede 
generation. SupportsC-H. TrueVisual Programming inC, 
List; SS95 Ours: S695 

FAXfctfra #2602-0003 


386/4B6 Development 

Intel 3SS/486C Code Builder 575 
Lahev EM/32 5.0 1015 

Pha r Lap 3fl610 0S-E)(tan der 439 
WATCOM 09,0/306 719 

Zortech C++ Deval, 3,0 CALL 

Assembly/Disessemblv 
DIS DOC Prefeselonal 203 
MS Macro Assembler 6,0 105 

Tarbo Debuggers Tools 105 


Basic 
GFA Basic 
MS Basic PDS 
Realizer 
Visual Basic 
Visual Basic Comp. Upgd, 


Visual Sasic Pro. T!kt SF^ClALi 93 
Visual Sasic Si Tkkt Bundle CAL 


WATCOM C 9.0/386 

Develop and debug 32-bit applica¬ 
tions for extended DOS, Windows, 
and OS/2 2.0 with the most complete 
32-bit C development package avail¬ 
able. Includes the royalty-free DOS/ 

4GW DOS extender by Rational 
Systems, components from MS Windows SDK, compiler, 
linker, debugger, profiler, plus numerous deveiopment 
tools. Supports other industry standard 32-bit DOS 
extenders. Create ADS Applications for AutoCAD or 
embedded systems development 
List: $B95 Ours: $719 

#1683-6001 


C/C+4 Compilers 

Borland C++ 3Z5 

w/ Ap plic ati P n Frameworks 509 
Microsoft C/C++ 7.0 299 

Competitive Upgrade 134 

MS Quic kC for Windows 133 

Turbo C++ 69 

for Windows 193 


PRODUCT OF THE 
MONTH: 

: u - 


P77-Ey/32 SvQ 


C- Additional Products 

C’Doc 

C-Ooc Professiprial 

MKSLEX&VACC 

PCL'nt 

Phar Lap 2861 DOS-ExtoodBi 


Industry leading 3Z-bit Foitren Language System m- 
eludes Phar Lap’s 386iDOS-Ej(tindar. This VCPI, XMS. 
and DPMI compliant extender enables users to access 
up to 4G8 and operate in the MS Windows DOS box. 
The extender is royalty-lree and includes virtual 
memorysupport New wi^ Version 5,0:32-bit debugger, 
arrays beyond 1&MB, compression Jinker, and 48fi op- 
timtzations. Support for popular VAX, IBM VS, and 90 
features. 


LlstS1195 

FAX ctitjjra 


Ours: $1015 


#1476-0004 


C+-I- Libraries/Utilities 

C++Views 
Codebaso 4.5 
Greenleaf Comm++ 
ObfactGraphios 
object-Menu 
DbjectPM 

Object Professional for C++ 
Poet 

Rogiio Wave Math.h++ 

Rogut Wave Too[s.h++ 

Style 

WmW 

Zinc3.D 


International: 908-389-9228 
Customer Service: 908-389-9229 


Canada: 800-445-7899 
Fax: 908-389-9227 
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Mofif ri 0:30 AM‘7PM EST, Sat 8:3Q-2:30 ES7. Ws accept MC, Visa, AMEX. Domestic shipments, 
please add SB per item Iw shipping/hartdliog |UPS ground). Domestic COD shipments, please add $3. 
RlisIi semce available. 

MaQ or FAX / latunatkoil Mmi Doneitk Farcbaia Onlin Biune number m^iuired. 
RBtima Subjeci to $25 processing charge. 

(908) 3n^73 Call from your FAX telephone artd follow the instructions to 
receive more information on the products featured above I 
Coqiii«le AeeooBts Call CORSQFT, our corporate sales division. Ask about volume 
purchase agreements. 


base Develepment 
n Professional &2B 

ir 521 

toss 3.5 549 

ElV CAU 

ElV Devel. Edition fl45 

0 4S9 

0 Dfstributier! Kit CALL 

0x3.5 52S 

etabase Library 279 

lode Senerstor 219 

tfiport Writer 219 

mu 4S 

Clip/Fox SPCS 259 


Pascal 

T0pa2 39 

Tutbo Pascal for Windows 175 

Turbo Pascal Professiorta I 209 

Turbo Professioosl 99 

Pratotyping 

Da nflricklins Demob 215 

ShawPartnerP/X 355 

Version Control 

MKSRCS CAli 

PVCSConftg.BailcfBr 2D9 

PVCS Version Mgr (QOS &Ca/l| 699 
TUB 109 


Intel 386/486 C 
Code Boilder Kit 

Double your DOS application per¬ 
formance. Address 4 gigabytes of 
memory. The C Code BuilderTw 
VI ,1 Kit contains Microsoft- and 
ANSI-compatible C tools and pro¬ 
duces 32-bit applications compatible with DOS, Win¬ 
dows, and OS/2. Compatible with 386MAX, EMM38B, 
QEMM-386. and NETRDOM. Works with Microsoft and 
Borland assemblers. 60-day money-back guarantee. 
Royalty-free. 

List; S6S5 Ours: $575 

^AXciUra #0429-0901 


ggers 

cepe Debuggers CALL 

ope Debuggers CALL 

rs 


dit 

ditProfessionai 

ditor 

ius 

RAN 

^‘EM/325.9 

m 

9TRAN 

}M FORTRAN 77/B.5 

lie Libraries 

river il 

HAWKdGT 

elBrsphicseUi 

ai Bra p hies Kemai 

ive Plus Dav. 

is-MENU 

■Cts20 

phic$ 

t2.0 

ufessionaf 

OOLS 

4an 

t 

JD 

mage Utirary 

rs/Profilers 

rmvEmNi 


m 

154 
249 
149 

1915 
535 
349 
449 

229 

259 

2)09 

H9 

269 

189 

179 

179 

125 

279 

279 

359 

279 

B5 

CALI 

179 

248 - 

269 

m 


Windows Develapmeni 

hw PrciifessiDnsl 

445 

CASE:W CorfHirate 

899 

CODEPAOfgi Windows 59 

dBFast Windows 

335 

BFA Basic 

249 

Msgic Fields 

GALL 

Mortorf Oeslftop 101/ Windows CALL 

OblectVisiQn 

105 

ReboRelp 

449 

RsaJiier 

319 

SmaEltBlk V/Wir>dDws 

395 

Tool Beck 

329 

WindowsMAKER Professional 

895 

2Apip 

165 


Utilities 


338MAX 

85 

After Oarii 

29 

Bar Code Ubrary 

319 

Blue MAX 

106 

Dr Switch-ASE 

153 

HIJAAK 

174 

Hold Everything 

159 

INSTALIT 

135 

Label Master 

399 

MKS Toolkit 

199 

Norton Anti-Virus 

93 

Norton Commander 

99 

Norton Utilities 6,0 

129 

Opt-TeehSorii/Mergo 

115 

PC Tools Deluxe 7.8 

129 

SpinRirell SPECiALi 

59 

Stork Installabon 

CALL 

SUNSHOW Image Lihrery 

CALL 


ImageMan^*^ 

Puts Images in Your Windows- 

ImageMan is the first and only ob¬ 
ject-oriented Windows library that 
puts advanced image display and 
print capabifities in your software. 

Access any type of image with the 
same set of standard function calls. Folly supports TIFF, 
PCX, GIF, EPS, WMF and BMP formats. Use ImageMan with 
any language that supports calling DLLs: C, C++, Turbo 
Pascal for Windows, Visual Basic, Smalltalk/V, Actor and 
many more. Royalty Free, 
list: S 395 Ours: S 359 

# 3612-0001 


GUARANTEED BEST PRICES* 

of productilWtt i lowgr prica iti anatharad in Qis 
ntsgszine.CAlitrsr We 1I msUhthe price, and still off^ravr s^me quElitv service 

aii(fitipiH>rtf 

Terms ol offer 

* Offer goad Ihroitnh June 38,1932 ' CIKerdwfuitspiilytiDwardsQbvjQus 

• Appllc&bla to pricing pn curteni sFrora in cwnpeibrs' ads. 


dBFast Windows 

The complete stand-alone 
dBASE/xBASE development 
language for MS Windows, 
dBFast lets you create fast, 
powerful, easy-to-use graphical 
applications. Design multiple 
windows, pull-down menus, check boxes, 
radio buttons, bitmap pictures and more, 
extensions to the dBASE 111 Plus language as \ 
interactive editor, compiler, and linker. 

Ust: S550 Oufs: S395 
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FIRST IMPRESSIONS 


FrameMaker for Windows: The Powerful Publisher Conies to PCs 



W indows users who have 
been looking for maxi¬ 
mum desktop publishing pow¬ 
er can call off the hounds: 
FrameMaker is here. Bom un¬ 
der Unix and moved to the 
Mac, FrameMaker for Win¬ 
dows represents a new level of 
document publishing for PC 
users. 

Although it’s geared toward 
long documents and technical 
maleriah FrameMaker can be 
used to assemble vinually any 
kind of publication. It’s got 
your basic layout tools, which 
are frame-based. The modus 
operandi centers around plac¬ 
ing frames—resizable rectan¬ 
gles—on the page and filling 
them with text, images, tables, and other el¬ 
ements of a publication. You can manipu¬ 
late frames either graphically—by clicking 
and dragging and stretching handles—or 
through dialog boxes, and you have the 
choice of using the mouse or keyboard for 
practically every operation. 

In addition to layout and design tools, 
FrameMaker has sophisticated typesetting 
controls. It’s especially adept at setting 
complex text (e.g., equations and formu¬ 
las). Like other desktop publishing pack¬ 
ages, FrameMaker lets you use style sheets 
to apply formatting commands to text. 

This is as Windows-like an application 
as you’ll find. It doesn’t just look and act 
like a Windows program: It conforms to 
the more advanced functions of Windows, 
such as OLE {Object Linking and Em¬ 
bedding) and the multiple-document in¬ 
terface. Like other powerful Windows ap¬ 
plications, FrameMaker devours memory. 
The company calls 4 MB the bottom line 
but rightly recontmends 8 MB. In my tests, 
the program hummed along pretty well on 
anything from a 33-MHz 386 on up. On a 
20-MHz 386, however, actions like scroll¬ 
ing could get tedious. For WYSIWYG 


word processing, FrameMaker is quite fast 

Frame Technology has implemented the 
concept of conditional text. This lets you 
have one master document that contains 
a bunch of variations. For example, say 
you’ve developed a software product that 
comes in Windows and Mac versions. 
Much of the manual will apply to users of 
both types of machines, but some of it will 
be specific to Just one group of users. You 
can tag the Mac-specific sections as con¬ 
ditional, When it’s time to print the man¬ 
ual for the Windows version, you tell 
FrameMaker to hide the Mac-specific text. 
It essentially becomes invisibie to tlie print¬ 
er. When it’s time to print the documents 
for the Mac version, you turn the condi¬ 
tional switch off. 

FrameMaker is an upstanding global 
citizen. It lets you work with FrameMak¬ 
er documents from one platform to the 
next. I’ve taken Mac FrameMaker files, 
shipped them across the network, and 
opened them under Windows. The same 
transportability applies to the Unix ver¬ 
sions. With its stack of import filters, 
FrameMaker can pull in text and graph¬ 
ics of Just about any format. 


As we were going to press, 
Frame Technology still had 
some big bugs to knock out of 
this program. 1 worked with an 
alpha version, so bugs were to 
be expected. Most of the func¬ 
tions were operative, but UAEs 
(unrecoverable applications er¬ 
rors) and other mysteries of the 
Windows universe were fair¬ 
ly frequent occurrences. Frame 
Technology is known for solid 
products, so it’s a good bet that 
FrameMaker for Windows 
won’t ship until it’s been shak¬ 
en down. 

FrameMaker’s publishing 
capabilities are reason enough 
to buy it. Add its cross-plat- 
fomt consciousness, and you 
can’t beat this program. Its ability to co¬ 
exist in a mixed-machine environment is 
one of the wonders of FrameMaker. Any 
office with a variety of networked com¬ 
puters, with people using a variety of word 
processors, should seriously consider 
adopting FrameMaker as its document 
publishing system. Nothing can match it, 
— D, Barker 



Buttoning Up Procomm Plus 


C all me skeptical. I’ve used the DOS 
version of Procomm Plus since it was 
shareware. My fingers have become ac¬ 
customed to its Alt-key commands. I know 
the dialing directory like the back of iny 
PC compatible. So why would 1 want a 
Windows version of Procomm Plus? 


Well, to start with, Procomm Plus for 
Windows has an Action Bar, a row of icon¬ 
ic buttons along tlie top of the window that 
lets you perform the most common 
telecommunications functions with a sin¬ 
gle click: dial, hang up, send and receive 
files, run scripts, capture incoming text to 


a file or printer, scroll back through the 
previous lines you’ve sent or received, and 
change your communications setup. If you 
have a high-resolution Windows display 
(i.e., 800 by 600 pixels or higher), you 
also get buttons that allow you to clear 
the screen, record scripts automatically, 
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Now that Wonffferfect users 
prefer Microsoft Word forWndows, 
we’re spreading the W)rd. 



The1992 Coast-to-CoastWad Challenge. 


We’re caffing it “The Word Chanenge” 
And in the weeks to come, we’ll be traveling 
coastto-coast testing WordPerfect’ for DOS 


MSTL TEST RESULTS. DECEMBER 1391 


users to find out 
which word pro¬ 
cessing program 
they prefer for 
everyday word 
processii^ tasks. 
It started last December when, in a test 
conducted by the National Software Testing 
Labs, nearly eight out of 10 WordPerfect for 
DOS users preferred Word for Windows" over 


Preferred tn use 
Easier to learn 
Easier to use 
Would purchase 


Word 

for Windows 
79 % 

71 % 

83 % 

79 % 


TOjodPerfea 
for Windows 

21 % 

21 % 

13 % 

21 % 


WordPerfect forWndows. 

As excited as we were about the results, 
we’re even more excited about the prospect 
of finding out if WordPerfect users all over the 
country feel the same way. So,we’re taking 


the NSTL show on the road to ten cities. Every¬ 
where from Washington, DC. and Minneapolis, 
to Dallas, Salt Lake City and Los Angeles. 

Call for a free “Word 
Challenge Kit” Included is a 
videocassette highlighting 
the test, and interviews with 
WordPerfect users who took 
the challenge. Also in the kit 
are the files you need to test 
Word on your own. Call (800) 

323-3577, Department Z49. We think once you 
judge for yourself, you’ll want to take advant^e 
of our special $129 upgrade offer.* Then, no 
doubt, youTl end up spreading the word for us. 

H/Baosoit 

Making it easier 



'(^^gKrdfbratrTt7lilicalseei^IfW}rd^):rficlr^^Illii^1ate* KhntStar* MS* Kbrdfiir MS-DOS*amtDisittfr^i^Me-* M)(idtsfiirdgkt)fryaptfitrfKfifiiiiftmkFi^AHcni!S^^Q^ezpt^^/^(^/^LaKiicmefKrcitsiomri:Iia^i£rpncesim^vitFy. 

CaUJbr^steiKnipiu¥.aien{s. JStmeaxonfytheNFrLtestiesidts:in Uni^Siaks,^all(300}333-357ZDi^.Z4^ JWCaiiaL, caH{S00i563-9O48;Msi^^ U.S.anfiCaikkia^nia{20&93& 

S661.^IS9SMiC7Jfi^CorpmiiBm.Alir^:isTVXTued. IJSA MkjiEt^ioidA£i-IXiSjpjTnjiisie7BdimdemaitLaiK{Wind[HES t';atniiutiuirknfMkrast^CQrp<?raiiiiti. 'iiMJ^^£iaarmBie7BdtnsieinaTin^Wi?TdI^r^£±QrTpoTaii[nL 













Seems like e\ 
missed the bu 



The Image Series was 
desigited ia take advan¬ 
tage of NEC^ new 
MulliSyne FG monitor 
Une^ which includes our 
FuilScan^'^ technoiogy. 
It gives you edge-to- 
edge images in a 
much larger display 
area. Combine it 
a/i Image 
Series PC and 
you 7/ not only 
see your infor¬ 
mation faster, 
you 7/ see 
more of it, 


NEC’s unique local video bus lets 
you see graphics 200% faster. 

■ Looking to get to your graphics faster? Well, there’s 
just one thing to do, ■ Catch the bus. ■ NEC’s local 
ImageVideo™ bus. The only local video bus to come 
standard on a personal computer. Available on the 
PowerMate® SX/20i and the 386/33i, it’s a dedicated path 
for video data that operates at the same speed as the pro¬ 
cessor. ■ So you can see your graphics at lightning 
speeds. More than twice as fast as our closest 
competitor. Pretty fast for a local bus, wouldn’t you say? 

■ But our local video bus is just one of many reasons 
why the Image™ Series personal computers are taking the 
computer world by storm. ■ There’s also our unique, 
integrated motherboard. It has a microprocessor, state- 
of-the-art cache and expandable memory built in. That way, with 

a simple system board 
exchange you can eas¬ 
ily upgrade to the next 
generation. ■ What’s 
more, our Image Series 
personal computers 
are designed so that all 
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eryone else has 
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these pieces always work together with peak precision. ■ The 
PowerMate SX/20i and 386/33i also have 800 x 600 SuperVGA resolu¬ 
tion that can expand to 1024 x 768 with 256 colors. Our proprietary 

ImageSync™ technology which 
automatically produces flicker-free 
graphics when used with NEC’s new 
Multisync* FG“ series monitors. 
SIMM sockets for easy and afford¬ 
able memory upgradability. And 
FLASH-ROM for simple BIOS 
maintenance via diskette or net¬ 
work. ■ Even their modular 
design will impress you. It gives 
you easy access, so maintenance is 
effortless. For instance, to open the 
chassis, just turn the plastic thumb 
screw and the cover opens up 
instantly. ■ But what may just be 
the best part of the Image Series 
has nothing to do with the comput- 



PC Magazine Labs (5.0) 

Video Perforrnance Test: Direct Screen Access 


ers. And everything to do with the price. ■ Never before has so little gotten you so 
much. ■ If you’d like more information on our local video bus, or any of the Image 
Series personal computers (as if there isn’t enough information in this ad), call us at 
1-800-NEC-INFO or NEC FastFacts, at 1-800-366-0476, # IMAGE (46243). For 
those of you in Canada, call 1-800-343-4418. ■ Because if you miss our bus, you 
might not see another 
for a very long time. 


Because T is the way you want to go. 

ZVliw 


Tftst pflrFonnadby 
Coin^ler Market Research, Ltd. 
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FIRST IMPRESSIONS 



compile or edit 
those scripts, and 
play back a text file 
you’ve captured. 

“So what?” I 
thought. I could do 
most of those things 
in the DOS version 
of Procomm Plus 
with one or two key¬ 
strokes. What Fd 
really Like is the 
ability to adapt the 
Action Bar for each 
on-line system 1 
call. Call me picky. 

Lo and behold, 

Procomm Plus for 
Windows {here¬ 
after, PW) provides a row of meta-key but¬ 
tons at the bottom of the window. You can 
define up to 40 keys (based on the numer¬ 
als 0 to 9, Alt, Alt-Shift, Alt-Control, and 
Alt-Shift-Ctrl), A click on a meta-key but¬ 
ton lets you send a text string, vun a DOS 
or Windows program, or execute a script 
file. You can create a distinct group of 
meta-keys for each on-line system that you 
use; the keys appear automatically when 
you call that system. Fd much rather click 
on a button than go rummaging through 
MCFs documentation because I have for¬ 
gotten the command for editing a half- 


written message, 

PW’s Action Bar also contains a File 
Clipboard button that lets you copy file¬ 
names from your screen; later, when the 
host system asks for a filename, you click 
on the appropriate name and the Clipboard 
sends it back to the host. The first time I 
tried that, 1 thought, ‘That’s silly—even 
/V?i not that lazy.” But if you’re choosing 
several files from a long list, the Clipboard 
becomes indispensable. 

There’s a lot more lo PW, It ha.s a script 
language called Windows Aspect, which 
lets you create everything from simple 


THE FACTS 


Procomm Plus for Windows 
$149; upgrade for owners of DOS 
version, $69 

Syi I requ i re men ts: 

Windows 3,0 or higher, a hard drive 
with 2 MB of free space, and a 
modem. 

Datastorm Technologies, Inc. 

3212 Lemone Blvd. 

P.O. Box 1471 

Columbia, MD 65205 

(314) 443-3282 

fax: (314)875-0595 
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sign-on scripts to complex applications 
like a fully functional BBS; DDE support; 
a GIF viewer, which lets you see GIF im¬ 
age files as you’re downloading them; a 
push-button help system (not fully imple¬ 
mented in the beta version I used); and 
more. 

Now that Fm used to PW’s graphics 
niceties, it’s hard to imagine doing without 
them. Call me a believer. Or call me on 
BIX; I’ve got some neat buttons to try out. 

^Kenneth M. Sheldon 


I f you have fast workstations and a fast 
file server, you’ll also want a fast net¬ 
work. Even 16 Mbps may be too slow if 
your applications are data-intensive. I took 
a look at a set of TCNS network cards 
from Thomas-Conrad. The version J saw 
should be available by the lime you read 
this. The network card operates at 100 
Mbps and costs only slightly more than 
token-ring cards. TCNS gives you the ad¬ 
vantages of the Fiber Distributed Data In¬ 
terface without FDDI’s high price. 1 found 
that NetWare, LAN Manager, PowerLAN, 
LANtastic, and other ARCnet-compadble 
network operating systems work well with 
TCNS, The catch is that you must use fast 
computers to realize performance gains. 

TCNS uses the same shielded twisted¬ 
pair {i.e., IBM type 1) or coaxial (i.e,, 
RG62A/U) cabling already in place for to¬ 
ken ring or ARCnet. You can also install 
62.5-micron fiber-optic cable. Using a 


The Fastest LAN Alive 

TCNS Smart Hub with different connec¬ 
tors gives you the option of mixing and 
matching cable types. You wire a TCNS 
network as a distributed star, just as you 
would with ARCnet or token ring. TCNS 
adapters and hubs use ST connectors for 
fiber-optic cable, BNC connectors for co¬ 
axial cable, and DB-9 connectors for 
shielded twisted-pair cable. 

Imagine ARCnet running at KM) Mbps, 
and you have a good picture of TCNS. A 
TCNS network adapter is register com¬ 
patible with an ARCnet adapter, which 
lets TCNS use indusliy-standard ARCnet 
software drivers. Thomas-Conrad also sup¬ 
plies Accelerated Drivers for an even 
greater performance boost. TCNS work¬ 
stations use the same reconfiguration pro¬ 
cess as ARCnet when they enter or leave 
the network. Over the LAN cable, though, 
TCNS uses FDDFs 4B/5B encoding 
scheme to send and receive the ARCnet 


packets. It’s the best of both worlds. 

TCNS consists of network adapters with 
shielded twisted-pair, coaxial, or fiber-op¬ 
tic connectors; one or more Smart Hubs; 
and softwaie drivers. The adapters come in 
16- and 32-bit and ISA- and EJSA-bus va¬ 
rieties. You can put up to 255 TCNS work¬ 
stations on a single LAN segment, and you 
can span large distances: 2950 feet (hub 
to workstation) with fiber-optic cable, 492 
feet with shielded twisted-pair cable, and 
338 feet with RG62AyU coaxial cable. 

A TCNS adapter contains an AMD 
TAXI chip set. Thomas-Conrad developed 
the firmware and microcode for TCNS by 
layering its own chip designs on top of 
TAXI. The 4B/5B encoding scheme lets 
TCNS transmit 4 data hits as 5 signal bits, 
making it 80 percent efficient. 

TCNS cards, like most token-ring cards, 
use 16 KB of upper memory. I was easily 
able to configure 386Max to load DOS 


70 BYTE • JUNE 1992 
















BEFORE PROTECTING 
YOUR SOFTWARE... 




...against piracy and unauthorized use, 
make sure tliat your protection system has 
all the following qualities: 

A GOOD HARDWARE KEY 

Hardware-based software protection 
systems are now the standard worldwide. 
However, not all keys are the same. A good 
key should have all the 
following features: 

1/ Compatibility and transpa¬ 
rency. The key should work 
without any problem on your ^ 
customers’ computers. The 
user should be able to foi^et 
the key after connecting it. 

•/ Unbreakable electronics. A 
customized ASIC ( Application 
Specific Integrated Circuit) 
component should be 
integrated in the key. Tliis 
prevents reverse engineering 
and makes cracking virtually 
i impossible. 

•/ A unique and inaccessible 
software developer’s code burnt into the 
ASIC. (This code should not be held in the 
key’s memory, where it can be read and 
altered.) 

•/ A Read/Write Memory inside the key 
should be available on demand. The 
memory should be writable in the field, on 
any PC, without any special programming 
equipment. 

•/ Very low power consumption, enabling 
the key to work even under the worst 
power conditions, on PCs and laptops, with 
or without a printer. 

POWERFUL 
SOFTWARE 

Since it’s practi¬ 
cally impossible to 
crack or duplicate 
a key having all 
the features 
mentioned above, a 
pirate will usually go for the 
software linking tlie protected 
program to the key. Therefore, 
check that your protection soft¬ 
ware has all of the following: 

•/ A Linkable Protection Module 
widi which calls can be made to 
the key from any point in the 
proteaed program. 




•/ An “Envelope” installation program. 

Such programs enhance security while 
making it possible to protect a software 
even without its source code. 

•/ Sophisticated antide[)ugging and 
encryption mechanisms. 

HASP®, THE PROFESSIONAL 
SOFTWARE PROTEaiON 
SYSTEM, OFFERS YOU ALL 
THESE FEATURES AND 
MORE: 

HASP was designed by a team of computer 
experts, professional cryptologLsts, and elec¬ 
trical engineers. As a re.sult, HASP keys are 
supported by what is probably tlie best soft¬ 
ware in the market, and the HASP sy.stem 
has worked on every computer it has been 
tried on. In addition to all the features 
mentioned above, HASP provides: 

1/ A Full Authorization 
System for 
protecting 
dozens of 
programs 
using only 
one key. 

%/ A Pattern 
Code Security 
System (PCS) 
enabling parallel processing of multiple 
calls by the Linkable Protection Module. 

1/ A Virus Detection option that can be 
incorporated in the protected program to 
check whether it has been infected by a 
virus or tampered with in any way. 

1/ Several HASPs can be connected one 
I behind the other. 

^ 1/ Operating systems supported: 

DOS, SCO Xenix & Unix-386, OS/2, 
WINDOWS, AIX, AUTOCAD, PHAR-LAP, 
ERGO and RATIONAL DOS Fjctenders. 

1/ NelHASP provides full support for 
protecting DOS and WINDOWS software 
under network environments, including 
Novell dedicated & non- dedicated 
servers, Lan Manager, Fantastic, Banyan, 
DLink, and all NET-BIOS based LANs. 

IN A TEST CARRIED OUT BY 
AN INDEPENDENT LAB, 
HASP WAS THE ONLY KEY 
WHICH WAS NOT 
BROKEN*. 


AND THE BOTTOM LINE: 

we offer some of the most competitive 
prices in the market. 

Since 1984, HASP has enabled 
thousands of software producers in 
more than 40 countries, including 
several Fortune 500 companies, to 
protect their software. 


To learn more alx)ui why so many 
professionals have chosen HASP, please 
contact: 

/>ALADD1N 




KNOWLEDGE 
SYSTEMS LTD. 



15 Beil Oved Si., Tel-Aviv, Israel 
P.O.Box: 11141 Tel-Aviv 61 no 
Tel: 972-3-5375795 
Fax: 972-3-5375796 

In North America: 

ALADDIN 

SOFTWARE SECURITY 

306 Weymouth St., 

Dix Hills, NY 11746, USA 
^ 800-223 4277 
516-586 2845 
Fax: 516-586 1602 

✓ AustraUa Conlab Ply. Ud., Tel: 3 8985685, 
Fax: 3 8995759 ^ Belgium Akkermans bvba, 
Tel: 3 2338826, Fax: 3 2315438 

Czechoslovakia ATLAS Ud., 

Tcl+Fax: 2 766085 ^ Denmark SC Metric a/s, 
Tel: 42 804200, Fax: 42 804131 

✓ France Logidata Inll., Tel: 50707375, 

Fax: 50753144 •/ Germany CSS GmbH, 

Tel: 201 749860, Fax: 201 748644 

|/ Greece Unibrain SA, Tel: 1 6856320. 

Fax: 1 6474943 ^ Holland Akkermans BV, 
Tel: 45 241444, Fax: 45 245515 ✓ Italy' Partner 
Data S.r.l., Tel; 2 33101709, Fax; 2 347564 

✓ Korea Hand System Inc., Tel: 2 5639161, 
Fax: 2 5538079 ^ New Zealand Training 
Solutions, Tel: 4 5666014, Fax: 4 5697190 
•/ Poland Systhemi Tel: 061 45065, 

Fax: 06l 324134 •/ Portugal Futurmatica Ida., 
Tel: 1 4116269, Fax: 1 4116277 

✓ Spain PC Hardware, Tel: 3 449 3193, 

Fax: 3 3337497 %/ Switzerland Opag AG, 

Tel: 61 7112245, Fax: 6l 7115355 

✓ Taiwan Tecx) Ud., Tel: 2-5219676, 

Fax: 2-5425939 ^ Turkey Mikrol>eta Ud., 

Tel: 4-4677504, Fax; 4-4670274 

• CT Magazine, May 1990. 

© Aladdin Knowledge Systems Ltd. 1985-1992 
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Integrated Circuits 
and RAM Modules 


f Fans, Enclosures 
and Compoficfits 


Jameco Tool Kits 


Floppy Disk Drives 


Grapliics Cards 


HmKvT 1 


whui 


Tenm& Prices are subjecr to change without notice. Items suljject to awilabillty and prior sale. Complete list of terms/warranties is available upon request 









RESOURCE 






are Monumental 


Announcing 

Jameco 




■feet Resource to - 
Saving Mone3’f 

Boost your computer power with Jameco 
higli performance components. Plug in a 
new motherboard, more memory, or a co¬ 
processor Add a high-capacilY hard disk 
drive, higti-resolution monitor, video card, 
and more. Our tecttnical support phone 
team helps you make perfect upgrade 
selections for your system. Install all riems 
yourself or we can do It for yoir. Ask for 
details. Either way, our team backs your 
—Power-up and Save! 


Computer Repair 
^ ^9 ond Support 

1«800*831 -8020 


Get Your Rree 


Our 24-llour 
1*800*637^8471 

Buy exactly what you want, when you 
want it, at competitive prices - with complete 
confidence in performance. Monumental results are yours with 
one phone call to jameco, your natural electronic and computer 
product resource for over 18 years. 

A wide product selection, expert technical phone support and 
information exchange assure that you find exactly what you want. 
Our 24-hour toll-fi:ee direct or fex ordering team stands ready 
Most items are in stock. Same-day shipping is standard and 
one-day delivery always an option. Our large inventor}^ and 
eflScient operation mean consistently competitive prices. And our 
quality-tested products are w^anted and backed by a 30-day 
fiill refund guarantee. 

9iop on your schedule: from your office, lab or home Just open 
our catalog, it's your resource for products and services whether 
your setting is in the home, at school or in business. Call our 
toll-free number to obtain >our free catalog. 

Discover our commitment to your convenience and satisfaction. 
Make your next electronic and computer product purchase 
directly from Jameco. See why so many people, year after year, 
continue to naturally choose Jameco electronics. 


JAMECO 

ELECTRONIC COMPONENTS 


COMPUTER PRODUCTS 


Motherboards, Gjmputer Cases. 
KeytKiards, Power Supplies and Monitors 


1355 Shoreway Road, Belmont, CA 94002 
Sales: 1*800‘831*4242 
Outside US: 4l5-592*8097 
FAX: 1*800*237*6948 
ScrviceLine™: 1*800*831*8020 


Technical Support: 1 *800*831"0084 


AU trademarks are registered ttademadts of tfieir respectu^ coit^>anjes. c 6/^2 Jameco Electronic Components/Coraputer Products Circle ITS on Inquiry Card. 
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FIRST IMPRESSIONS 


and my TSR programs in upper memory 
around ihe TCNS card. The on-board 
RAM is zero-wait-state memory. 

How fast is TCNS? I tested a set of 
TCNS cards on my LAN. With a 33-MHz 
486 ElSA-bus file ser\^er running NetWare 
3.1 L and with a set of workstations that 
includes 33-MHz 386 computers as well as 
an old TBM PC, I found that the worksta¬ 
tions could read and write files to and from 
the sender about as fast as they could read 
and write files to a workstation RAM disk. 
The BYTE LAN benchmarks measured 
TCNS Vs message-passing speed at 700 
KBps. That’s quick. TCNS definitely elim¬ 
inates the network cables and network 
adapters as a bottleneck. 

If you use an old, slow TBM XT on a 
LAN, you don’t need TCNS. I noticed that 


TCNS didn’t help my original-issue, five- 
sloi IBM PC perform any better than 
Ethernet, token ring, or ARCnet. But fast 
workstations are different. A 386 work¬ 
station will operate faster than some net¬ 
works can deliver the data, TCNS elimi¬ 
nates the network bottleneck for such 
workstations. 

Datapoint announced a 20-Mbps ARC- 
net-Plus product almost two years ago, but 
it has yet to ship it. The fiber-optic ver¬ 
sion of TCNS has been available for about 
a year, but the shielded twisted-pair and 
coaxial TCNS cards and hubs are new. A 
cost of $745 for a l{X)-Mbps, 16-bit cop¬ 
per-based network adapter—in a fast work¬ 
station or server, of course—is a reason¬ 
able price to pay for performance. 

—Barty Nance 


THE FACTS 


TCNS 

TCNS network adapters, $745 to 
$1595; Smart Hubs, $1995 to $2495 

Syrfe/M requirements: 

NetWare, LAN Manager, 
LANtastic, or any ARCnet-compati¬ 
ble network operating system. 

Thomas-Conrad Corp. 

1908-R Kramer Lane 

Austin, TX 78758 

(800) 332-8683 

fax: (512) 836-2840 

Circle 1198 on Inquiry Cord. 


The Many Masks of Picture Publisher 3.0 



N ot long ago, you needed a Mac to per¬ 
form editing wizardry on your color 
bit maps and scanned images. But some 
new Windows 3.0 image editors have 
changed that:—take a look at Picture Pub¬ 
lisher 3,0 from Micrografx. 

For starters, the prerelease version of 
Picture Publisher that I looked at featured 
a decidedly tidier interface. Just below the 
standard menu bar, a ribbon area displays 
the available options for the active tool. 
The tools are stored in a movable toolbox, 
which is neatly organized into broad cate¬ 
gories. Subcategories expand when the 
general tool is selected. 

Picture Publisher’s most impressive fea¬ 
tures stem from its masking capabilities. 


You can create an 
unlimited number 
of masks using 
standard shapes, a 
freehand tool, or a 
magic wand that 
automatically 
traces around a se¬ 
lected edge. The 
magic wand is a 
handy tool offered 
by many packages, 
but it doesn’t al¬ 
ways follow the 
pattern you have in 
mind. Picture Pub¬ 
lisher’s goes a step 
further. You can 
click from point to 
point, and an auto-masking tool traces 
along a line between each click. This gives 
you more control while still freeing you 
from the harrowing task of tmcing along an 
irregular edge. 

Once you’ve created the mask, you can 
save it or copy the enclosed image to a 
named clipboard, a texture, or even a cus¬ 
tom brush. You can limit most operations 
to the area within a mask or apply them 
to everything outside the mask. 

Another spiffy feature, color shields, 
lets you select or protect up to eight colors 
at once. You can easily change all the 
greens in an image to a deeper shade or 
transform a blue sky into a red one without 
obscuring a bank of white clouds. 


The tricky task of integrating a pasted 
object into an existing image has never 
been easier. Using color shields, you can 
selectively remove the unwanted color sur¬ 
rounding a pasted object. 

Picture Publisher 3.0 supports many file 
formats and color models. Print options 
enable automatic color separations and 
color adjustments for specific output de¬ 
vices. With the text tool, you can do some 
fun things with text. 

You’ll be hard-pressed to find anything 
that Picture Publisher can’t do. Image edit¬ 
ing on the PC has definitely arrived. ■ 

—Stanford Diehl 


THE FACTS 


Picture Publisher 3*0 

$795 

Svstem requirements: 

A 386 PC with 4 MB of RAM, a 40- 
MB haid drive, Windows 3.0, a 
mouse, and a VGA display (Super 
VGA is recommended). 

Micrografx, Inc. 

L303 Arapaho 

Richardson* TX 75081 

(800) 733-.3729 

(214) 234-1769 

fax: (214) 234-2410 

Circle 1199 on Inquiry Card. 
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AND PACKING FOR TRIPS JUST GO! 


Now there's less to worry about when you're packing for o business trip. Got your aHine ticket? The right clothes^ 
Your presentation materials? You'd better check. But when it comes to your notebook computer, you won't hove to 

_ worry when you carry m Express 325nxl Because the 325N)a now packs on 

BOMB hard drive! That's a 30% inaease over our old 60MB. So you can fill it 
\ K lIUR \ appUcatlons and data — and ah/voys have them handy. There's pienty of 
room! With its builHn trackball and fax/modeitv 4MB of RAM, 25MHz of 
7 w ^ amazing, utility-filied DR DOS 6.0, you won't be leoving 

features at home for portabiiity's sake, either. And youli have cash left 
for traveling. Because the 325nxl is ONLY $2,095 

Even with ail these features, the 325nxl weighs less thar 
6 pounds — including battery—and measures only 8.5" x 11". It fits 
comfortably into your briefcase. But just in case you want to pack it 
separately, we give you a fee carrying case. 

Lod( at our wdeo dispioy. it's sliarper than other notebooks'. 

A big 9.4" screen, measured diagonaDy 4^ With 64 ievels 
of grayscale for a bigger, clearer Image than notebooks with only 
16 or 32 levels. .SOmm dot pitch (/ A super-twist backlit liquid 
crystal display. Or hook up to a VGA monitor using the 325nxl's externa! VGA video connector, 

When you run Windows on the react this is the notebook to use. ✓ Our SOMB hard drive 
and 4MB of RAM mean big Windows programs run just fine, Use DR DOS 6.0 data compression and 
your drive can hold up to 160MB! t/ Transfer data easily with a 1.44 MB 3.5" internal floppy drive. 




.3.5" internal Poppy 


Why carry a clip~On trixkball? The 325 nxl has one built-in so you'U aiways have a trackbaii for Windows applications. 
t/ 200dpi for accurate pointing. 4^ Two click buttons select icons and commands, l/ in the office, connect a mouse using the 
325nxi,'s external PS/2 mouse connector. 

You won't hovo to wail until you're in your office to get to work. And you won't have to wait for your 
data while you're using your 325nxl. 4 ^ Our 25MHz 386SX microprocessor is faster than most other notebooks', 
which typically run at only 16MHz or 20MI3z. l/ Add a math coprocessor, and applications that use floating poin 
instructions will run even faster. 4/ Order a coprocessor with your notelxiok and we'll install it for you. 
Communication is so important on the road, you shouldn't have to pay extra to add it. t/ So the 325nxl has a built-in 
9600 baud fax / 2400 baud modem, And FREE Quick link II fax/modem software, l/ The 32Snxl has one RS-232 serial port 



Add a coprocessor 


and one parallel printer port so you can connect to printers and other peripherals, too. 

You'H TggI right at home on our keyboard. tA It has the familiar IBM feel because it's 
made by the same manufacturer. tA The standard 101-key function keyboard is implemented with 
84-key layout. And the inverted "T" arrow keys are just like your standard keyboard's — in the 
lower right hand comer and easy to find, l/ Connect to a standard PS/2 keyboard with our external 
keyboard cormector. inverted "T" arrow keys 

You won't bo stranded without power. 4 / Because the 325nxl's built-in power management lo^c gives you 3 to 4 
hours of battery life, t/ Close the lid, and a sleep button shuts down the display and drives but preserves your data. Our AC 
adapter is compact and easy to take with you. ^ O ^ ^ 

Ordering's 0 breeze, too. just call us tou fee at Q i yl y — j — y N V j 








EASIER 



Free carrying case 



BuilFin trackball 



1 serial, 1 parallel port; fax/modetn; keyboard; 
mouse; VGA monitor connections. 



Power, display control, sleep buttons on keyboard 


W& cmpf MosterCanj, VISA, money aiders, terfiad d»d5 [pibsa akw ten doys 
lof pracassiog), CODs [S50 deposit required], company and msfiiutional purchase 
orders {minimum initial purchase S?5D, thereafter $SQ with opfHoved aedit) cmd 
wire ironsfei^. Shipping diorges ore calailoted occarcfing to weight and distance. 
Taxos residents, pleose odd oppropralie lotd soles tree. CompuAdd ixpiKS wi 
replace oe rapdr defective hordwne, softwnre ond consumiile dents, A15 pereent 
restocking may be diorged. All return rlems must be occampofiied by a return 
merchondise authorizotkiin number. Pikes and product dosciiptioRS ore 
subjeci re change without nohee. CaffipuAdd Express b mot loblefer domoge; due to 
omissions or lypogrephical enon. 





^e/^450oM 

$ 2,395 


120MB AND NI-HRVGA 


Whmi you wont to trovd fast, get 
on board the Express 450dx2. 


UU^.U«iJLi.UUa^U^ 


Announcing: Our fast 450 dx2 
with clock doubting technology. Get 
all the power and features of a 
486DX, But get them with 70 

_...__ percent more speed! And with 

Express economy! You save money 
because we build our 450dx2 around the clock doubling DX2 chip — leaving out 
the unnecessary DX chip that many manufacturers include. We save you 
technical worries, since our one chip runs cooler than the other guys' two. But 
we give you full 486DX power, including built-in coprocessor and on-chip 
cache. Plus enhancements like 64KB RAM cache on the motherboard and a non¬ 
interlaced monitor. 


You'll also have Express controllability. Because the 450 dx 2 comes 
preloaded with DR DOS 6.0, the operating system that includes a data 
compression feature that can give you up to double the normal space on 
your hard drive. And Express expandability. Because you get our standard 
dual floppy drive that frees two bays for extra hard drives, a tape backup 
or CD ROM. 


Systems for Every Need 

The 450 dx 2 is our most powerful system. But for computer users 
with less demanding needs, we offer a full line of 486DX, 486SX, 386DX 
and 386SX systems. All with Express enhancements like our dual floppy 
drive and DR DOS 6.0. And all with amazingly low prices! 


433-$2,195 

486DX/33MHz; 120MB HD; Nl-HRVGA 


420s-$1,895 

486SX/20MHz; 80MB HD; NI-HRVGA 


333-$1,695 

386DX/33MHz; 80MB HD; Nl-HRVGA 


325s-$1,395 

386SX/25MHz; 40MB HD; NI-HRVGA 



Call to order, for other system configurations or for o free catalog; 


800-925-3525 


512-219-1800 Fax 512-219-2890 

Hours: 8AM4PM Mon-Fri CST 12306 Technology Boulevard, Austin, Texas 78727 


Circitt 89 on Inquiiy Cord* 
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WHAT'S NEW • SYSTEMS 


Crisp Color 
Goes Portable 


The NEC UltraLite SL/25C has aciive^matrix color. 


he UltraLite SL/25C 
notebook computer sup¬ 
ports multiple resolutions 
on its TFT (thin-film-t ran sis¬ 
ter) active-matrix color 
LCD* Resolutions of 640 by 
480 pixels with 16 colors 
and 320 by 200 pixels with 
256 colors are coupled with 
a 60-Hz refresh rate^ a dot 
pitch of 0.3 mm, and 256 
KB of video RAM for crisp 
images. The machine sup¬ 
ports simultaneous displays 
on its 9-inch screen and 
on an external CRT display. 

With a 25-MHz 386SL 
processor and an 80-MB hard 
drive, the SL/25C includes 
2 MB of RAM (expandable 
to 10 MB), 64 KB of cache 
memory, a 3!^-inch floppy 
drive, and four automatic 
power-saving modes. DOS 
5.0 and Windows 3.0 are 
preinstalled. 

Standard interfaces in¬ 
clude serial, enhanced paral¬ 
lel, keyboard, keypad, PS/2 
mouse, Super VGA, and ex¬ 
ternal floppy drive ports. 

The unit has an internal mo¬ 
dem slot and an optional 
docking station, which is eas¬ 
ily transportable. 

Price: $5999. 

Contact: NEC Technol¬ 
ogies, Inc., 1414 Massachu¬ 
setts Ave., Boxborough, 

MA 01719, (800) 632-4636 
or (508) 264-8000. 


Alpha numerics 
in Windows 

B ased on the Display In¬ 
dustry Association's Al¬ 
pha Window standard, the 
AlphaWindow Terminal 
from Cumulus combines 
the simplicity, reliability, 
and lower cost of standard 
Unix terminals with the ad¬ 
vantages of a windowing 
environment. Working in 
Unix on the AlphaWindow 
Terminal, you have mouse 
capabilities and can move 
data between applications 
and close and 
open windows. 
The terminal 
supports up to 16 
sessions and 22 
windows, each 
running differ¬ 
ent applications. 

The Alpha- 
Window Terminal 
has a 15-inch, 
nonglare, mono¬ 
chrome flat 

AlphaWindow 
Terminal 


screen with more than 90 
square inches of active dis¬ 
play surface and a refresh 
rate of 75 MHz. Displays 
are in 80- and 132-column 
modes, and you can run any 
text-mode Unix applications 
within multisession win¬ 
dows without modification. 
Price: $759; limited license 
software, $459. 

Contact: Cumulus Tech¬ 
nology Corp., 1007 El well 
Court, Palo Alto, CA 
94303,(415) 960-1200; fax 
(415) 960-3522. 

Circle 1272 on Inquiry Cord. 


Keeping 
in Step 

E xpandable and fast, the 
50-MHz Step 486/50e 
Megacube has 12 expansion 
slots (10 EISA, one 8-bit, and 
one 64-bit proprietary 
memory) and supports a 33- 
MBps burst throughput 
rate. The proprietary Ad¬ 
vanced Memory Manage¬ 
ment Architecture write-back 


Circle 1271 on Inquiry Card. 




cache is scalable from 128 
to 256 KB. Standard RAM is 
SMB. 

The modular unit in¬ 
cludes the Everex Thermal 
Management System to 
lower system temperature 
and two variable-speed 
SmartFans to reduce thermal 
stress. Security features in¬ 
clude system locks, a pro¬ 
tected system power switch, 
and software password 
protection. 

Prke; Starts at $7899. 
Contact: Everex Systems, 
Inc., 48431 Milmont Dr., 
Fremont, CA 94538, (800) 
992-3839. 

Circle 1273 on Inquiry Card. 


Midrange 
Decision Making 

B ased on AMD’s 

386DXL microproces¬ 
sor, the Decision 386/40 is 
geared toward desktop pub¬ 
lishing, scientific analysis, 
and CAE. A multispeed ISA 
expansion bus offers turbo¬ 
charged speeds of 10 and 
13,33 MHz, with a default 
speed of 8 MHz. 

Configured with 4 MB of 
RAM (expandable to 64 MB 
via 36-bit SIMMs), a 128- 
KB cache (upgradable to 256 
KB), two serial ports, a 
parallel port, and DOS 5.0, 
the unit includes a socket 
for a 40-MHz 387-compat¬ 
ible math coprocessor. A 
1.2-MB floppy drive is stan¬ 
dard; optional 120-MB and 
200-MB hard drives are 
available, as is a 1.44-MB 
floppy drive. Six expansion 
slots accept 8-bit and 16-bit 
ISA cards. 

Price; Starts at $1999. 
Contact: Wyse Technol¬ 
ogy, Inc., 3471 North First 
St., San Jose, CA 95134, 
(800) 438-9973 or (408) 473- 
1200; fax (408) 473-2080. 
Circle 1274 on Inquiry Cord. 
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NEWS 


WHAT'S NEW • PERIPHERALS 



Become 
Master of Your 
Equipment 

G ain intelligence over 
your infrared equipment 
and control it all with a sin¬ 
gle IR command. Connected 
to the serial port of your 
Mac or PC, the IR Jukebox 
recognizes, transmits, and 
receives infrared commands 
to a distance of 30 feet. 

The IR Jukebox has five 
software-selectable output 
channels. The single inter¬ 
nal channel provides a 120- 
degree spread of IR in a 
room, while the four external 
channels let you address in¬ 
dividual IR components. 
Firmware modules are built 
in, and you can add custom 
modules. When you start 
the software, you gain access 
to Channels and Jukebox 
modules, in which you can 
run IR screens by time and 
event and create and sort sets 
of CDs or record albums. 
Price: $479; Developer 
Kit, $379. 

Contact: DanCraft Enter¬ 
prises, 5520 West 118th 
Place, Inglewood, CA 
90304, (310) 643-8782. 

CircU 1275 on Inquiry Card. 


Have Memory, 
Will Travel 

palm-size removable 
hard drive with 120 MB 
of storage, the Disctec 
RHD 120 has an average 
seek time of 15 ms and a 
data transfer rate of 10 
Mbps. Based on the IDE in¬ 
terface, the 7-ounce drive is 
compatible with portable 
and desktop computers with a 
Disctec Docking Bracket 


installed. If no files are 
open, you can change the 
drive while the computer is 
running. 

Price: $1295; docking 
bracket, $65 to $100. 
Contact: Disk Technol¬ 
ogies Corp., 925 South 
Semoran Blvd., Suite 114, 
Winter Park, FL 32792, 

(800) 553-0337 or (407) 
671-5500; fax (407) 671- 
6606. 

CircU 1276 on Inquiry Card. 

3-D Mouse 
Has Its Feet 
on the Ground 

M ouse Systems’ 3-D 

mouse lets you work in 
CAD and do computer 
modeling without lifting your 
mouse off the desk. Incor¬ 
porating the company’s M5 
optical technology, the 3-D 
mouse provides 6 degrees of 
freedom—jc, y, z, pitch, 
yaw, and roll—and works as 
a 6()0-cpi-resolution mouse, 
allowing hand and arm mo¬ 
tion associated with stan¬ 
dard mouse use. 

Price: $299. 

Contact: Mouse Systems 
Corp., 47505 Seabridge Dr., 
Fremont, CA 94538, (510) 
656-1117; fax (510) 770- 
1924. 

Circle 1277 on Inquiry Card. 


SCSI-2 Drive 
Darts Through 
Its Work 

W ith no moving parts 
to slow it down, the 
SCSI II Dart drive achieves 
a sustained 12.16-MBps data 
transfer rate on a computer 
running DOS and an 11.9- 
MBps rate on Macs. The 
drive has a seek time as low 
as 0.1 ms on DOS PCs and 
less than 0.01 ms on Macs, 
and access times as low as 
0.5 ms on both machines. 
When working with anima¬ 
tion, the drive can deliver 
about 40 8-bit frames per 
second. The drive has 32 
SIMM sockets that hold 
standard 1-, 4-, and 16-MB 
SIMMs to a maximum of 
512 MB of RAM. 

Price: With four 1-MB 
SIMMs, $4700. 

Contact: Newer Technol¬ 
ogy, 7803 East Osie St., 
Suite 105, Wichita, KS 
67207, (800) 678-3726 or 
(316) 685-4904; fax (316) 
685-9368. 

Circle 1278 on Inquiry Card. 


New Shape 
for TrackMan 

T he second generation 
of the TrackMan station¬ 
ary desktop mouse lives in 
a case that closely conforms 
to the natural shape of the 
human hand, putting the ball 
directly under your thumb 
when you’re using the device. 
Thus, TrackMan operates 
in the same minimal space as 
its dimensions. The unit 
also features three buttons 
for versatility in program¬ 
ming in DOS and Windows. 
You can assign hot keys to 
one or two of the buttons. 
Price: $139. 

Contact: Logitech, Inc., 
6505 Kaiser Dr., Fremont, 
CA 94555, (510)795-8500; 
fax (510) 792-8901. 

Circle 1279 on Inquiry Card. 


Lightweight 
Portable Power 

P ortable IDE hard 
drives that plug into 
your laptop, notebook, or 
pen-based computer’s paral¬ 
lel port range in capacity 
from 40 to 360 MB and are 
compatible with Windows 
3.0 and higher. The 2Im¬ 
pound drives’ on-the-fly 
data compression uses pro¬ 
prietary disk controller 
software that takes up 15 KB 
of system RAM. 

Price: $499 to $1999. 



Contact: Parallel Periph¬ 
erals Technology, Inc., 260 
West Arrow Hwy., San Di¬ 
mas, CA 91773, (800) 222- 
7240 or (714) 394-7244; 
fax (714) 394-7242. 

Circle 1280 on Inquiry Card. 
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Hill You Remembef 

Effls Your memory? 



Must remember NOW needs 

no updates. NOVI prevents or detects and per¬ 
fectly repairs both known and unknown computer viruses 
from the moment you install it. NOVI works equally well 
on single PCs or LANs and is fully Windows'" compatible. 
Although NOVI can scan for viruses faster than anything 
else, virus scanning is one thing you can forget about for¬ 
ever. Just letNOWs patent-pen^g “Integrity Manage¬ 
ment” take care of your PCs. There will be no hassles, no 
maintenance and no user intervention. You can forget 
about costly and time-consuming updates also, because 
you won’t need them. 


Miruses are creative 
little monsters that can 
eat up your profits. 

Viruses spread very innocently from 
normal computer usage. Bulletin 
boards, hackers and malicious 
employees are not the problem. 
Almost 90% of infections come from 
diskettes, half from data-only disk¬ 
ettes and 3% from shrink-wrapped 
software. No one is immune. There 
were nearly 1,000 known viruses in 
1991. Between three and five new 
viruses are created each day. Here are 
Just three examples: 



CASCADE VIRUS. By the time anyone sees 
the falling ietters.your entire site is likely 
to be infected. 


Tiijii- ''IliiiiiiMt Mil Jii'.hi” 


JOSH! VIRUS. This extremely common 
stealth virus damages hard drives and about 
half the floppies It travels on. 































IHIS BD BFTER B VIRUS 




TEQUILA VIRUS, Using advanced anth 
scanner and stealth techniques, the virus 
infects LANs and corrupts hard drives. 


^oyou think a virus 
could never happen to 
you? 

Over 60% of American companies 
and governmental agencies are hit 
by viruses each quarter. The likeli¬ 
hood of a major virus disaster 
is doubling every four months.* 

*A11 data from Dataquest/National Compu¬ 
ter Security Association virus study (11/91). 



A etna! and projected percent of organizations 
experiencing virus disasters each quarter in 
North America (Dataquest). 


How much are your data 
and downtime worth? 

Viruses are no longer someone 
else’s problem, as many businesses 
have discovered. When a virus hits, 
it can not only destroy your data and 
programs, it can also knock out your 
entire network. A virus puts you ofT- 
line until the problem is solved, while 
it ties up your best people for hours or 
days. With NOVI, you’re always pro¬ 
tected and productive. 

designed to work in 
corporate computing 
environments. 

NOVI has no database to maintain, 
no approval lists, no user updates or 
maintenance. It produces virtually no 
false alarms, even when its known- 
virus features are turned off. NOVI 
prevents file and system areas from 
getting infected in the first place. But 
if an infection occurs, NOVI perfectly 
repairs it, and returns you to normal 
operations. NOVI can do all of this 
automatically and invisibly, without 
showing a single user message. Or it 
can be set up to show up to a dozen 
customizable messages for you and 
your PC security personnel. 

NOVI is the first Object Oriented 
anti-virus system. You can choose 
objects and tailor their behavior exact¬ 
ly to the needs of your environment. 

It occupies from 60 to 600 KB of disk 
space (with two on-line manuals and 
a comprehensive virus information 
base) and as little as 1.6 KB of RAM. 

^asy to install, easy to use. 

Installing NOVI can be as easy as 
booting from a NOVI “Clone” disk¬ 
ette or logging onto the LAN - no 
questions asked. A comprehensive 
LAN installation can be done under a 
minute. Logs of virus encounters can 
be stored locally or sent as a message 
to a LAN administrator. 

Circl* 192 on Inquiry Card (RESELLERS; 193). 


Pflc pricing protects 
organizations at less cost. 

Multiple installation users get signifi¬ 
cant savings per unit with our unique 
10,25,50,100, or 500 pac licenses. 
This eliminates hundreds of boxes 
and manuals and provides you with 
enough licensed software to handle 
your entire organization or LAN. 


software 

Digest 


★ ★ ★ ★ 

Ranked by SOFTWARE DIGEST as the #1 
anti-virus program. (Vol. 8.11-1991) 

“NOVI completely out-classes the other 
programs with pure speed.” 

NOVI comes from Certus Interna¬ 
tional, with a five year history of 
specializing in anti-virus, integrity 
management and systems manage¬ 
ment software. 

Call 1 - 800 -SAY-NOVI. 



certus 

Certus International Corporation 

6896 West Snowville Road 
Brecksville, Ohio 44141 •216-546-1500 

^SOFTWARE DIGEST is a registered trademark of National 
Software Testing Laboratories, Inc., a DaUpro co. 













NEWS 


WHAT'S NEW • ADD-INS 



Monitor Power 
on the Bus 

T he PC-Bus Power 
Monitor Card detects 
power disturbances and 
spots bad power supplies 
from its location in an ex¬ 
pansion slot of your PC. The 
monitor checks to see that 
the supplies are within speci- 
fication, detects the pres¬ 
ence of glitches or dropouts, 
and displays the informa¬ 
tion on an LED array. The 
basic card provides a real¬ 
time indication of power 
quality and remembers mo¬ 
mentary out-of-tolerance op¬ 
eration, The enhanced ver¬ 
sion has an audible alarm and 
separate monitoring circuits 
for the system clock and 
DRAM refresh signal. 

Price: Starts at $195. 
Contact: Wintek Corp., 

1801 South St., Lafayette, IN 
47904, (800) 742-6809; fax 
(317)448-4823, 

Circle 1281 on Inquiry Card. 


Three Routes 
to Video 

T he Artist WinSprint 
200 graphics board for 
Windows includes a pan¬ 
oramic view, for instant ac¬ 
cess to a 2048- by 1024- 
pixel-resolution virtual 
window in 16 colors on 
your 640- by 480-pi xel-mso- 
lution VGA monitor. With¬ 
in an application. Panorama 
lets you pan across twice 
the normal amount of data. 
When using dual applica¬ 
tions, you can view two large 
windows, cutting and past¬ 
ing between them. You can 
switch back and forth 
among as many as five open 
full-size windows. The 
WinSprint 200 displays 16 
and 256 simultaneous 
colors at 1024- by 768-pixel 
resolution. The board has 1 
MB of video RAM and sup¬ 
ports VGA pass-through. 
Price: $995. 


Contact: Artist Graphics, 
2675 Patton Rd., St, Paul, 
MN 55113,(800) 627-8478 
or (612) 631-7800; fax (612) 
631-7802. 

Circle 1282 on Inquiry Card. 

T he Volante AT2000 

displays 24-bit true color 
in resolutions of up to 1024 
by 768 pixels. A resolution of 
1280 by 1024 pixels, nonin¬ 
terlaced, with 16 or 256 
colors, is available. 

The field-upgradable 
AT2000 supports up to 4 MB 
of video RAM and 8 MB of 
DRAM. Mach-speed Win¬ 
dows and AutoCAD drivers 
triple the speed provided by 
older drivers. NDI-devel¬ 
oped application-specific ICs 
are included. 

Price: $1495 to $1995. 
Contact: National Design, 
Inc., Houston Building, Suite 
230, 9171 Capital of Texas 
Hwy., Austin, TX 78759, 


(512) 343-5055; fax (512) 
343-5053. 

Circle 1283 on Inquiry Cord. 

T he Xceed MacroColor 
30, a 24-bit video card 
for the Mac SE/30 and Ilsi, 
displays true-color images on 
most external 13- and 14- 
inch monitors and supports 
the 12-inch Mac RGB 
monitor. Resolution in true 
color is 640 by 480 pixels 
(512 by 384 pixels on the 
RGB monitor). 

The card includes a gam¬ 
ma color correction utility 
and the MacroPaint 8-/24- 
bit color paint program. Vir¬ 
tual Video utility software 
provides access to a larger 
display area than the moni¬ 
tor can physically provide. 
Price; $599. 

Contact: Micron Technol¬ 
ogy, Inc., 2805 East Colum¬ 
bia Rd., Boise, ID 83706, 
(208) 368-2100; fax (208) 
368-4558. 

Circle 1284 on Inquiry Card, 


Oscilloscope 
Card for the PC 

T he CompuScope 250 
supports 8-bit 100-MHz 
digitizing in your PC. The 
single-slot XT-bus oscillo¬ 
scope card features 100- 
megasample-per-second digi¬ 
tization on one channel and 
50- megasample-per-second 
simultaneous digitization 
on two channels. The card 
has 16 KB of memory depth 
per channel, external trigger 
capability, and software 
drivers. 

Price: $3500. 

Contact: Gage Applied Sci¬ 
ences, Inc,, 5465 Vanden 
Abeele, Montreal, Quebec, 
Canada H4S 1S1,(514) 337- 
6893;fax (514) 337-8411. 
Circle 1285 on Inquiry Cord, 


Put IDE Drives 
in Your PS/2 

T he AC-1075 IDE/Mi- 

cro Channel Hard Drive 
Adapter upgrades your 
PS/2 Model 50 and Model 50 
Z computers to support two 
IDE hard drives with up to I 
GB of RAM each. The in¬ 
ternal adapter provides 5 and 
12 V DC directly from the 
Micro Channel so that you 
can install the drives inter¬ 
nally, Automatic drive recog¬ 
nition detects the drive type 
and sets the drive param¬ 
eters. 

The adapter’s propri¬ 
etary on-board BIOS is fully 
supported by DOS, OS/2, 
Interactive Unix, and Win¬ 
dows 3 .0 without external 
software. Adapter software 
lets you interface with Net¬ 
Ware and NetWare Lite. 
Price: $195. 

Contact: Arco Electronics, 
Inc,, 5830 Sheridan St., Hol¬ 
lywood, FL 33021, (305) 
961-1666; fax (305) 964- 
1984. 

Circle 1286 on Inquiry Cord. 
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Use a feamkrto imkk^ create 
test scripts that simuJate keystrot^ and mouse 
movetnenis in your application. 


Test your ^jps. 
Not your patiaice. 

Testiiigyour Windows’-based applications can be painfully 
slow. Then again, not testing them can be disastrous. 

But finally you can do it fest and do it right. With Microsoft* 
Test for Windows Software Testing Automation Tool. 

Once you’ve prepared your test scripts, Microsoft Test 
runs automatically. Without goofing up. 

It simulates keystrokes and mouse movements, 24 hours 
a day. And it constantly evaluates your application, while record¬ 
ing what went wrong and what went right, and why. 

What’s more, it can finish a test in days, instead of weeks. 
Plus, it repeats each test exactly, for greater accuracy. 

The final result: you can run higher quality tests. Thu can 
produce higher quality applications. And you can save literally 
hundreds of hours in tiie process. 

So call us at (800) 541-1261, Department A02. 

We’U show you how to put your Windows-based applica¬ 
tions through their paces. At a much fester pace. 

© J992 CarpamttOK- All nts^rvtid. m i&£ USA. Ibr more mfortHalkm inside the 50 IMt&d ^aies, call (SOQ) 541-12S1, Dept. 

otdside the US and Qniada, aiU(20&S36 if^. CustoTutT^ m Canada, call (6001563^9048, Mkrust^ is a irmkniafA and 

Bask art tiademaria of Mknwfi CorpttratkA. 


P R 0 G R A M M E R'S TIP 


Key Features 

* TestDriver, the environnijentfbr developing 
and running test scripts, includes an enhanced 
version of the Basic language, TestBasic, for 
efficient script creation* 

* Functions which simidale keystrokes and 
mouse movements reduce testing time. 

* Trap command, to trap unexpected events, 
such as UAEs, allopws best script to stay in 
control. 

* Recorder for k^trokes and mouse movements 
creates editable TestBasic test scripts easify. 

■ Hi^TevdEnglish'likeftmctinnshdp users 


create test scripts quickly 

Fast, exact comparisons between actual and 

expected results verify application quality 

Screen capture and compare functions provide 

additional test results to verify application 

functionality. 

No hooks or debugging cocte needed, so 
Microsoft Test can.be used with the final 
version of almost any application for Windows, 
no matter what development tool was used to 
create the apphcatkm. 


As an alternative to ttsing Basic 
script lai^uage, call the Microsoft 
Test API with your favorite lan¬ 
guage, such as Microsoft Visual 
Basic" or Microsoft C. Included in 
the product are .Hand .LIB files 
for linking ttw TestCtri, TestDlgs, 
TestScm and TestEvnt functions 
into your C program. 

Miaosolt 

Making it easier 




















Noiltote- ZXPlUnlkited i486' 



You want flexible, easy upgrades, 
quality, reliability and top caliber 
service and support at reasonable 
prices? Northgate delivers with 
Elegance ZXP systems! This spec¬ 
tacular new range of systems was 
engineered to give you the power 
you need today PLUS unlimited 
486 upgradability for tomorrow 


Northgate is die leader in up¬ 
gradable 486 technology. Factor 
in a choice of: Three cabinet 
styles, complete LAN options and 
legendary service and support, 
and you have customized comput¬ 
ing solutions you can’t get 
anywhere else - at any price! 


Do-it-yourself ease 
aud convenience for 
any upgrade! 


The secret is our ZIP (Zero 
Insertion Force) socket. 

No prying and pushing. 

No special tools needed 
to handle delicate chips. 
Simply release the lever 
and effortlessly lift out the 
old processor. Place your 
new processor in the 
socket and press the lever 
down» Presto.. * incredible 
new speed! (You can even 
use the old processor to up¬ 
grade another ZXP system!) 



Elegance ZXP Systems 
End The 486 Confusion! 

Northgate ZXP systems end your 
uncertainty about 486 technology. 
Unlike others, the Northgate ZXP 
systems let you maximize Intel®’s 
full range of upgradable GPU's 
— you can use any of them! 


You can specify a 486SX/16 for 
your workstations. Later, upgrade 
them to SX/25.. .DX/33... DX2/5() 
and Intel's DX2/66 when available. 

Our expert sales team will help 
you decide which processor is best 


for your present applications. 
Then, relax. No matter what your 
future needs are, Northgate has 
you covered. Our revolutionary 
engineering lets you upgrade your 
system and give it sizzling new 
speed - in just seconds! 


OCofryTtSl^i F&irtbgpti Con^Hr ay^tauH., Ek. IWl. All mitrvBd. IfarthJlite, Elefim, Ut? iifui the- KartE^ito ‘K' lofu jie U.B. iTideraBiju nr ra|Jiberad C.Q. trufa:[iu.rki cif NorillillB ><. I US. tPMJirtiurli* Irccl M^E>CS, Wlrdom 

■(id Mitroenft «re U,!( rtftt^Eeir«d US. Erndimurkt OnfiKinEiMi A4I tiEhnr Md liTHtid nr* LT.S awI r^tH«nid U.fi. Erndciturlta ttf Ebiir tiBpc^EEn Ennparin. PriL-n iid Finu4Ac«Einfii iittEitn.'i ed 

imtlQE. PtiiIsvi ibown do nn4: lEKSiidE dilpfnn^liacHfl Inj cturjEi and D-pipnipnBle sale, lim. Kbrlbj«tE nssn-VB Lfat rl|E^t lu EDibEtltrutE compiifimli of Eqiul nr ^mEer {piaLlTy « ikHothuihe. A|| item itibjeci Ed antlebLIIty. We ■.uppcE tbeethlcel me nt 










upgradability with lift-a-lever ease! 



Tbwer case for imLvimum expan¬ 
sion and for use as a file server! 
Everything about this case says 
“power” You get a 220 watt 
switching power supply and eight 
expansion slots — easily handles 
three exposed and four internal 
5.25" half-height devices, too. 



Jk} get all the advantages of ZXP 
technology and conserve space, 
Northgate’s space saving desktop 
case is your solution. But don’t be 
misled by its compact size. This 
system delivers pure power and 
has seven expansion slots. Fea¬ 
tures a whisper-quiet 200 watt 
power supply and room for three 
exposed 5.25" half-height and two 
exposed 3.5" devices — expansion 
is a breeze! 



Other ZXP Systems 
Configured As Shown 

486SX/16 

^2349 

Lease as low as 886.91/month* 

486SX/20 

$2399 

Lease as low as 888.76/month* 

486SX/25 

^2499 

Lease as low as 886.47/month* 

486DX2/50 

$2949 

Lease as low as ^100.86/month* 

Add ^50 For Full-Size Desktop Case 
Add X150 For Flej^ance Tower Case 

And the ZXP systems are backed 
by world famous Northgate tech 
support, customer service and war¬ 
ranty programs with up to three 
years of extended warranty avail¬ 
able (optional). Need tech help? 
Just call us 24 hours a day, every 
day. And you’ll get a knowledgeable 
tech specialist — no machines! 



Step up to even greater expansion 
capability! Northgate’s full-size 
desktop case is your best choice 
when space is no object. A 200 
watt power supply provides plenty 
of power for your toughest appli¬ 
cations. Expansion capacities 
include eight expansion slots plus 
spaee for three exposed and two 
internal 5.25" half-height devices. 


Elegance ZXP 486/33 Configuration 

• Intel 80486DX/33 processor 

• 4MB ICAM; expands to 32MB 

• 64K cache 

• 100MB hard drive 

• 1.2MB 5.25" and 1.44MB 3.5" 
floppy drives 

• One 8-bit and six 16-bit expan¬ 
sion slots 

• Integrated IDE hard drive and 
floppy drive eontroller 

• One parallel and two serial ports 

• Space-saving desktop case 

• 14" SVGA eolor monitor 

• Northgate lOlS keyboard 

• MS DOS 5.0 and QBasic 

• Microsoft* Windows”* 3.1 and 
mouse 

• DiagSoft” QA Plus™ system 
diagnostic/ performance software 

• FCC Class B certified 


Nt) matter how you look at it, 
Northgate offers you the best combina¬ 
tion of hardware and support money 
can buy. Give us a call today! 


^2749 

Lease as low as ii!94.01/month* 


CaJI for complete custom 

Accounts: 800.545-6059 

fiSA# C.S00K9U(:SSI9J |..soi 
Keyboard Sales: 900-S’6-2446 


Charge it to your Visa, 
MasterCard, Discover, 
American Express or 
Northgate Big ‘N’ card. 


NORTHGATE 
COMPt/TER 
r, SYSTEAfSi/HC 

7075 Flying Cloud Drive. Eden Prairie. MN 55344 




wftware Tb report Wmr* oopyricht vnUlioo,. cM the Softwmn PoMUber* A»M«Ulton‘» A«fi-Pu«^ Hotline at I •U.mihly laaM pmyments h«ed o a uandard. Uir nnrkrt valu. upcD-andcd Uaaa IJ-W) moMh lea.ma omloa. aMlIahk 
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NEWS 


WHAT'S NEW • OTHER HARDWARE 



Watch 
the Weather 
with DOS 

J ust how blustery is it 
outside? Plug the WS-10 
WindStation into your PC’s 
game port and find out. An 
exterior-mounting wind 
vane/anemometer and soft¬ 
ware, the WS-10 measures 
local weather patterns and 
displays them in color or 
monochrome on your moni¬ 
tor, Average wind speed, 
direction, and peak gust 
value within the range of 0 
to 125 mph are shown with a 
resolution of ± 1 mph for 
speed and 22!^ degrees for 
direction. Optional outside- 
temperature measurement ca¬ 
pability for 24-hour ex¬ 
tremes and wind-chill values 
is available. You can store 
historical data on disk for use 
with most spreadsheet 
programs. 

Price: $99.50; with tem¬ 
perature-measurement capa¬ 
bility, $129.50. 



Contact; WeatherPort, 

Inc., 12036 Nevada City 
Hwy., Grass Valley, CA 
95945, (800) 992-8110 or 
(916) 274-8100; fax (916) 
273-6429, 

Circle T 287 on Inquiry Cord, 

Two 

Presentation 

Systems 

A combined Super VGA 
and digital video adapt¬ 
er for multimedia produc¬ 
tions on your PC, SNAPplus 
captures live or still video 


in 24-bit true color on your 
monitor and integrates the 
images with computer-gener¬ 
ated text and graphics. You 
can capture images from any 
video source and scale, po¬ 
sition, process, or overlay 
them with your graphics. 
Also, you can integrate ani¬ 
mated images from pro¬ 
grams such as Autodesk Ani¬ 
mator Pro into live or still 
video and paste the resultant 
image into other Windows 
applications, SNAPplus sup¬ 
ports NTSC, S-Video, and 
RGB. The SNAPshot Desk¬ 
top Video Software utility 
ships with the adapter. 

Price: $1295. 

Contact: Cardinal Tech¬ 
nologies, Inc., 1827 Freedom 
Rd., Lancaster, PA 17601, 
(800) 233-0187 or (717) 293- 
3000. 

Circle 1288 on Inquiry Card. 

V ideoShow HQ displays 
video from any source 
through a dynamic video 
window that can be any size 
and positioned anywhere on 


the screen. You can move the 
window—which can be any 
shape—around the screen, 
enlarging it and shrinking it 
as you desire. 

The integrated multime¬ 
dia system offers full-motion 
and live video, stereo 
sound, photographic images, 
animation, and computer 
graphics. VideoShow HQ 
can import images created 
with most presentation soft¬ 
ware packages. The 6- 
pound modular system con¬ 
nects directly to your 
monitor or other output 
device for output as RGB, 
VGA, composite NTSC, 

S-Video, and PAL. An op¬ 
tional ARC (Advanced Re¬ 
mote Control) unit puts a 
full-color 3-inch LCD in 
your hand for private 
viewing. 

Price; $4999; optional 
ARC, $1299. 

Contact: General Para- 
metrics Corp., 1250 Ninth 
St., Berkeley, CA 94710, 
(510) 524-3950; fax (510) 
524-9954. 

Circle 1289 on Inquiry Card. 


Provide a Safety 
Net for Your LAN 

A comprehensive soft¬ 
ware security system, 
StopLight provides access 
control; audit tracking; pro¬ 
tected files, directories, 
and peripherals; and real¬ 
time virus prevention for 
your network. The Windows- 
compatible system supports 
multiple user log-ins per PC, 
protecting the computer at 
bool-up by requiring a valid 
log-in to gain access to the 
hard drive. Other security is 
provided by keyboard lock 
protection and the optional 
SmartCard reader. Stop- 
Light has a total memory 
overhead of 9 KB, safe 
hard-drive locking, partition 
table mirroring, and secure 
recovery tools. 

Price: $89 to $295 per PC. 
Contact: Safety net, Inc., 

14 Tower Dr., East Hanover, 
NJ 07936, (908) 851-0188; 
fax (908) 276-6575. 

Circle 1290 on Inquiry Card. 


A DES Dongle 

T he GL306060 Hard- 
lock-DES parallel port 
adapter incorporates an ap¬ 
plication-specific IC that en¬ 
crypts and decrypts data 
using the DES algorithm. 

The GlenDES chip features 
nonvolatile 8-byte internal 
EEPROM for storing the 
DES key. The Hardlock- 
DES, which connects di¬ 
rectly to your PC’s printer 
port, is transparent to nor¬ 
mal printer operation. The 
unit’s key-management fea¬ 
tures support private and 
public key modes. 

Price: $149. 

Contact: Glenco Engineer¬ 
ing, Inc., 270 Lexington Dr., 
Buffalo Grove, IL 60089, 
(708) 808-0300; fax (708) 
808-0313. 

Circle 1291 on Inquiry Card. 
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SORRIHR 
NEC WINS BYA 
TECHNICAL KNOCNOUl 


Introducing the lowest priced 
fully-configured PostScript” printer. 




F E A T U R € S 

Hewbtt^PbcLard 
LaserJet III 

Otidoio 

am 

Teotos Iftslnjinents 
Micf dinsef Turbo 

NEC 

SvWfilWIIIW 

Model 95 

PostScript Language Level 2 

N/A 

N/A 

Yes 

Yei 

LaserJet Ifl Emulation [PC LSI 

Yes 

No 

No 

Yei 

Automatic Emulation Switching 

No 

Yes 

Yes 

Yes 

Enhanced Resolutian Technology 

Yes 

No 

No 

Yes 

Automatic Interface Monitoring 

No 

No 

No 

Yes 

Envelope Feeder & Cassette 

No 

No 

No 

Yes 

Suggested List Price 

$2495 

$1995 

$2249 

$1749 


THE NEC SILENTWRITEr MODEL 95 

Talk about fboring the competitfonl Now there's o loser printer 
that's fully configured for both MS-DOS" and Moc" 
platforms,,,that delivers remarkably sharp output,,, and 
does it all at the lowest price on the market. The foct is, the 
NEC Silentwriter Model 95 pocks more features than any laser 
printer in its class. Yet it starts at □ price the others bargain 
down to! That's just plain honest. Even more Important, it lets 
you concentrate on what couats: great output that makes you 
look great. Look, you krtow your business. Moke your own 
comparisons. Check ^ecs, prices, quality. Once you're ready 
to bond down your decision,,, you'll agree it's no contest* 


For more intomolion,. dial l-SOO-NEC-INFO (in Conado, 1-800-343^44181. For immediate Snformofion 
vio fox^ coll NEC FostFocts ot 1-800-366-0476 and request #SWM95. 


PtHlSolpt it t liwhfmli of Adob* S<piem. Inc » rafpttwt <|I IIK MS'DOS m i tsAifnBnt htonoA Cov 

Mac Iw a rag^ratf iiadaiwh ^ Canpulw; Inc. lA&orJirt is s tagioiend Imdonufl. kv MteoLsaar la t trademarH d T«aa haAuiiMla. Inc 

CXHfsei la ■ regitiand tndamtnt of Oh Afnaflea. me 0199S rcc Todimic^^a. kiL 

Because T 


way you want to go* 


OarnpuiQrB vict CofTimunic«!lofis 


Cifcl* T32 on Inquiry Card. 
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SetMRUN. 



We’ve just added a new word to the database 
vocabulaty: RUN. 

And it can make you a master of your database 
management universe. Even if you’ve never 
managed a database before. 

ile dit tinkm Bu _ 


The most powerful PC DBMS available is now 
Ae easiest to use, too: FoxPro”' 2.0. 

Pick Run from the FoxPro 2.0 main menu and 
you have instant access to your information. Click 
on Report, choose the name of the report you want, 
and it’s yours. Do die same for queries, forms, labels 
and applications. 

For answers on-the-fly, pick (Relational 
Query By Example) and get a simple interface for 
creating custom queries quickly and easily. Unlike 
other query systems, RQBE lets you browse the 
information or create instant databases, reports, 
labels, or business graphs (with optional FoxGraph 
or otlier graphic program). 

Custom systems are easy, too. 

You create quick reports, forms, labels and 
applicadons by clicking on the Nm) button in the 
dialog box instead of picking a name from the list. 

’Then using our simple tools, you build forms 
containing buttons, lists, check boxes, text regions 
and data Fields, Reports with headers, footers and 


Report to run 


i i..y 

ACT.fKfO.FEK I 
GARDLfST.FAX 
CftfiDNWS.rBX ' 

CII31ST^TO „ 
FAH_L1STvPH>{ 
HESTftliHS .FIlX ! 


Directory REPORTS 


* Run * 


< Hew... > 


< Cancel > 


I ] m riles 














subtotals. And even complete applications. 

All without any pro^mming. 

So while it’s the most poweri^l DBMS you can 
get today, it’s ideal for small businesses and laige. In 
industry or government. For invoicing and inventory 
control, order entry and accounting, and all your 
data handling needs. 

FoxPro is the state-of-the-database-art. 

FoxPro 2,0 is the object-oriented, event-driven 
DBMS programmers have been waiting for, too. 

We’ve added over 100 new and enhanced 
commands. 4GL (Fourth Generation Language) tools 
for creating screens, reports and menus as reusable 
application objects. And the ability to attach entry 
and exit procedures to fields, forms and windows 
for pre- and post-processing. 

We’ve integrated SQL SELECT, INSERT and 
CREATE TABLE into the language, with the abilily to 
use RQBE for creating SELECT statements you just cut 
and paste into your application code. 

We’ve added a project manager on top of our 
debugger, trace window, and editor. 

We provide an Application Program Interface 
(API) that links to C or assembler function libraries 
(Library Construction Kit optional). 

And we offer an optional Distribution Kit to 
distribute your applications royalty-free. 



Today’s best choice for upgradbig or 
downsizing critical database applications. 

FoxPro is devastatingly faster than competitive 
products (see chart!- the difference is even greater 

in single-user tests), 
and has out-queried 
even mainframe data¬ 
bases like Oracle, 
XBD and DB2, using 
our patent-pending 
Rushmore’^ query 
optimization. 

It’s backward 
compatible with 

No one comes dose to FoxPro's dBASE HI+ZIV and 

noMuser query re^xmse. earlier VersionS of 

Fox software to protect your investments in hard¬ 
ware, software, training, and support. 

And in the few months since its release, FoxPro 
2.0 has swept the awards. Best DOS Application - 

a COMDEX. Technical Excellence -PC Magazine. 

of Excellence -Byte. Best DBMS -Data Based 
Advisor. And many, many others from both editors 
and users of FoxPro 2.0. 



Applications developed today with FoxPro for DOS, 
unlike other databases, will be able to run under 
Windows and SCO/UNIX and on the Macintosh when we 
release our new versions of FoxPro later this year. 


Get a headstart on tomorrow today. 

Today, FoxPro exchanges data with FoxBASE+ 
on Macs and on PCs running SCO UNIX. Later this 
year, FoxPro will be available for Windows, UNIX, 
and the Mac, with access to Netware SQL, SQL 
Server, and Oracle databases. 

And applications written using FoxPro’s 4GL 
tools will be platform-adaptive, so DOS or Windows 
applications will run on UNIX or the Macintosh, and 
vice-versa. 

Which means you can get a headstart on your 
future by starting your Windows, Mac or UNIX devel¬ 
opment now with FoxPro on your current DOS PCs. 

It comes with a 60-day money-back guarantee. 

So pick up a copy of FoxPro 2.0 at your nearest 
computer or software store. Try it out for 60 days, 
then if you don’t like it, just return it to your dealer 
for a full refund. 

But we think you’ll agree with Byte magazine in 
its 1/92 review of dBASE: “...FoxPro is the better 
product.” 


Call 1-800-837-FOX2 today. 
(419-874-0162 from Canada) 
AskforLitFakBYT601 



tOuay beTH^mHfktBsfcperlia^^ Endeavors, he, {215) 4494680. [iw flate hwRo, FoaEASE* and RMBASEt/Mac are FaderBitetif Rh Hokings !nt; other products are noL ©Fm HotStgs Ino 1992. 

Cirdo 104 on Inquiry Card. 
































NEWS 


WHAT'S NEW • CONNECTIVITY 



A Pocket Fax/ 
Modem 
for Laptops 

T he 5-ounce Megahertz 
V.32 Pocket Fax/ 
Modem features 9600-bps 
Group 3 send and receive fax 
capabilities. With V.42bis 
data compression, the unit 
can provide up to 38,400- 
bps throughput. MNP level 5 
error correction is also 
included. 

The Pocket Fax/Modem 
plugs into the nine-pin serial 
port of a laptop, notebook, 
or desktop computer and is 
bundled with MagicSoft's 
MTEZ with ExpressFax, an 
integrated fax and data 
communications software 
package. A built-in speaker 
lets you listen to your con¬ 
nections and monitor calls. 

A carrying pouch, a detach¬ 
able phone cable, an AC 
adapter, and batteries are in¬ 
cluded. An optional Auto- 
Sync capability provides sim¬ 
ulation of synchronous 
connections. 

Price: $799. 

Contact; Megahertz Corp., 
4505 South Wasatch Blvd., 
Salt Lake City, UT 84124, 
(800) 527-8677 or (801)272* 
6000; fax (801) 272-6077. 

Circle 1292 on Inquiry Cord. 


Easy Faxing 
on Your Network 

A dvanced EZ-Fax for 
Networks 3.53, a 9600- 
bps LAN fax card with 
LAN fax server and worksta¬ 
tion software, is Hewlett- 
Packard LaserJet and Win¬ 
dows 3.0 compatible. You 
create and transmit faxes 
from within any DOS appli¬ 
cation just as if you were 
creating and printing a 
document, EZ-Fax intercepts 
the print job and transmits 


the document as a laser-qual¬ 
ity fax. The fax card is cer¬ 
tified for use with NetWare 
and LANtastic networks. 

Version 3.53 has several 
new features. Client notifica¬ 
tion of transmit status lets 
the EZ-Fax server pass a 
message back to the sending 
client notifying of the trans¬ 
mission status. The acceler¬ 
ated HP laser graphics fea¬ 
ture, G3F FaxMerge Tag, 
supports full-page inclusion 
of fax file documents 
without requiring conversion 
to process the documents, 
thus decreasing the time it 
takes to ready a fax for 
transmission. Advanced EZ- 
Fax fonts are stored in 200- 
dpi resolution. 

Price: AVS96, for up to 
eight stations, $1399; 

AVL96, unlimited stations, 
$1799. 

Contact: Calculus, Inc,, 

1761 West Hillsboro Blvd., 
Suite 404, Deerfield Beach, 
FL 33442, (305) 481-2334; 
fax (305) 48M866. 

Circle 1293 on Inquiry Cord, 


SunNet Manager 
Meets AppleTalk 

A n extension to SunNet 
Manager Software, 
Apple AgentMan from In¬ 
formation Presentation Tech¬ 
nologies puts AppleTalk de¬ 
vices under the purview of 
the networking software. 
Two basic categories of f unc¬ 
tionality are provided by 
Apple AgentMan. 

The discovery function 
automatically locates all 
AppleTalk devices on your 
network. It collects informa¬ 
tion about each device 
(e.g., the device type, name, 
and AppleTalk socket the 
device is on) and information 
such as AppleTalk zone 
name and network number 
for each network segment. 
Apple AgentMan then gives 
you a detailed report that 
instantly updates the SunNet 
Manager database. 

Apple AgentMan’s proxy 
agents report and send 
alarms when network con¬ 
ditions change. Correspond¬ 
ing to SunNet Manager’s 
agents, these agents collect 
statistics to analyze net¬ 
work performance and the 
status of specific devices. 
Price; $595. 

Contact; Information Pre¬ 


sentation Technologies, Inc., 
555 Chorro St., San Luis 
Obispo, CA 93405, (800) 
233-9993 or (805) 541- 
3000; fax (805) 541-3037. 

Circift 1294 on Inquiry Card, 

Intelligent Hub 
Focuses 
on Reliability 

T he Focus Series intelli¬ 
gent hub line uses up to 
four token-ring hub mod¬ 
ules and one network man¬ 
agement module in a five- 
slot chassis in a peer-to-peer 
arrangement. This setup 
lets the hub modules function 
even when the management 
module is not operating. 

Distributed recovery in¬ 
telligence on each token-ring 
hub module consists of ded¬ 
icated hardware and software 
that detects and automati¬ 
cally removes any faulty 
nodes attached to that mod¬ 
ule. When searching for an 
error, all hub modules 
search throughout the net¬ 
work in parallel. Other 
dedicated hardware on each 
module provides intelligent 
jitter cancellation, which re¬ 
moves any accumulated jit¬ 
ter of any frequency on the 
network. This approach lets 
you mix any combination of 
untwisted-pair, shtelded- 
twisted-pair, and fiber-optic 
wiring on your network. 

Additionally, each token¬ 
ring lobe port incorporates 
retiming via its own custom 
VLSI phase-locked-loop 
chip, providing a dedicated 
phase-locked loop. Each 
token-ring hub module sup¬ 
ports as many as 20 users. 
Price; Starts at $2500. 
Contact: Star-Tek, Inc., 71 
Lyman St., Northborough, 
MA 01532, (800) 225-8528 
or (508) 393-9393; fax (508) 
393-6934. 

Cirdo 1295 on Inquiry Card. 


90 BYTE ■ JUNE 1992 













Introducing Z-NOTE. 
The future is built in. 



520L 

325L 

325LC 

i386®SL-20 MHz 

i386SL-25MHz | 

60MB HDD 

85 or I20MB 

120MB 

10.0''(9,5" V) VGA black-on-white display 
upgradeable to active-matrix color 

8.4^' VGA 
color 

5.9 lbs: 

•ind, nickel metal-hydride batteiy 

6.5 lbs! 

4 hours continuous power; max 10 hours 
u nder Z* NOTE Premier ^tem MmqgemenL ™ 

Expect about 1/3 less with colot 

ETHERNET NETWORK-READY 

Novell NetWare, Microsoft LAN Manager, and 

Banyan VINES client shells 

WINDOWS-READY 

MS-DOS® 5.0 with APM/Microsoft Windows 3A 

Logitech UackMan Portable Mouse . 

UPGRADE OPTIONS 

Memory, BIOS. HDD, FDD, Co-Processor, Display 


3201S2599 325L SJ099 325LSJ599 325LC SS299 

ModcM20 


a 


Generations Ahead. 


While the otliers are busy imitating the 
SL-notebook design we shipped last July Zenith 
Data Systems is thinking two generations ahead. Our 
new Z-NOTE brings a new genius to power management: 
over four hows oi non-stop high-^rform- 
ance computing power And our new 
“lid resr feature aGows you to close 
down without shutting down. It^ simple, 
and it^ just the beginning. 


Notebooks Meet Networks. 



Who Needs A Docking Station} 


just snap on the optional, inexpensive 
READYDESK^“ Port RepUcator and 
you have instant access to all your 
office peripherals, Ws pretty neat. 
It^ Z^NOTE. 


in 




The Z-NOTE introduces notebooks to networking. Buiit-in 
networking. Believe it. WeVe put Ethernet on the motherboard. 
And weVe pre-installed client shells for Novell NetWaref 
Microsoft* LAN Manager,™ and Banyan* VINES? Thke your pick. 


WeVe Seen The Future A nd Its In Color. 


Practice Makes Perfect 


There'^ no more-thoroughly-thought-out SL notebook on the 
market. Microsoft Windows™ 3.1 is pre-installed. The Logitech® 
TfackMan* Portable Mouse is included. LCD/CRT video is simul¬ 
taneous. And the optional data/fax modem works , ^ 
worldwide. You wont get that kind of thinking ' 

from the rookies. It^ called Thinking Ahead. And j sSQj 
we’re used to it 


Call 1-800-523-9393. 


MICROSOFT® 

Windows,. 

REAJTr-TO-RUN 


Reseller prices may vary But call ahead. WU teH you how 
we can guarantee prices on all four models. When you Ye 
Thinking Ahead, you think of everything. 


Our new active-matrix color display is a knockout. And the 
real beauty of it is that you can start with our high-contrast black- 
on-white model and upgrade to color in the future. In minutes. 

It's worth waiting fot 

Resellers detenniiic thdi own pricing which may be higher or lower than Zeni^ Data Systems 
adverrised prices. AD prices and spedficaiicms are subject lo chan^. Prices are for models shown, fn 
D.S. dollais. Shipping, Itandling. and applicable salts taxes not induded in the ptke. 

Z^NCTTE, R£ADYDESK tmdemari^ of Zenith Data Systems 

Corporariot). Microsoft, LAM Manager MS-DOS, W/iu^wj^and the Ready-Tb-Run logo are trademarks 
of Microsoft Corporatiori, Logitech and TtacKMan are ciademarirs of Logitech, inc-The Intel Inside logo 
and 086 are trademarks of Intel Corporation. NetV^re is a trademark of Novell, Inc. Banyan and 
VINES are trademarks of Banyan Systems, Inc. Copyright © 1^2 Zenith Data Systems Corpootion. 



ZENITH DATA SYSTEMS 

A Bull Company 


Thinking Ahead. 
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DOES YOUR DATABASE 



GIVE 


YOU 


SALES REPORTS, 




INVENTORY 


AVAILS, 



PRICE LISTS, CATALOGS 










DIRECTORIES f, FINANCIAL 




RATE^^ GUIDES, 



TABLES, AND SCHEDULES 




CUSTOMIZED? ON DEMAND? 


Ventura DataBase Pyblisher' and Ventura Publisher' are registered trademarks of Ventura Software Inc., a Xerox Company. XEROX' is a registered trade market Xerox Corporation. 
All other product names and trademarks are the property of their respective owners. 



NOT WITHOUT THIS 



Because this is Ventura DataBase Publisher* 

Without it, your database printouts are just a pile 
of greenbar. Or you’ve had to wait days or weeks for a 
programmer. 

With it, you can extract the 
database information you 
need. Convert it. Format it. 

And publish it with Ventura 
Publisher,* PageMaker, or Interleaf— 
all with push-button simplicity...all without 
programming. 

Ventura DataBase Publisher gives you the flexibility 
to publish database documents when you want. With 



only the information you want. Any way you want. 

If you need to transform data into information, 
then Ventura DataBase Publisher is the one product 
you shouldn’t be without. 

Don’t go without. Make 
database publishing simple, 
automatic, and push-button 
quick. See your local Ventura 
dealer, or call (800) 822-8221. 
Ventura DataBase Publisher. 

Database publish¬ 
ing doesn’t get any Ventura 

. .. Software btc. 

6HS16r th^ this. A Xerox Company 



15175 Innovation Drive, San Diego, California 92128 • (800) 822-8221 

€>1992 by Ventura Software Inc. All rights reserved. 
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The ND agems lei you interface your application to the ND 
translation layer. 


Make Your 

Applications 

Network-Sawy 

P rogrammers develop¬ 
ing Windows, IMS, or 
Unix software now have a 
single tool to add network ca¬ 
pability to applications: ND 
(Networks Developer)* ND 
lets you write network soft¬ 
ware using a common APL 
Regardless of your plat¬ 
form, the programmatic in¬ 
terfaces to the Networks 
transport system are the 
same. The system includes 
agents for creating peer-to- 
peer and client/server sup¬ 
port, You can use ND with 
most C, Pascal, or COBOL 
programming tools. 

ND’s developer also of¬ 
fers a Windows DDE utility 
for use over networks. Ac¬ 
cording to Symbiotics, Net¬ 
works Connect extends the 
hot-linking functions avail¬ 
able in Windows, allowing 
automatic hot links to exist 
over any PC network. 

Price: ND, $2495; Net¬ 
works Connect, $595 for 
two-node version. 

Contact: Symbiotics, Inc., 
725 Concord Ave,, Cam¬ 
bridge. MA 02138,(617) 
876-3635; fax (617) 876- 
0157, 

Circle 1 Si 1 on Inquiry Cord. 

No-Compromise 

Cross-Platform 

Development 

U sing recompilable 

master source code and 
families of reusable soft¬ 
ware modules, the Universal 
Component System offers 
true platform independence 
to software programmers* 
According to its developer. 
UCS lets you build applica¬ 
tions for one platform and 
port them to other plat¬ 
forms without reprogram¬ 
ming and without losing 
speed or functionality. 


UCS speeds up the trans¬ 
lation process by using a 
technology called ADS (ap¬ 
plication-driven scalability). 
As you build an application, 
ADS lets you select the ap¬ 
propriate family of software 
components and configure 
each component for just the 
features you want in the tar¬ 
get application, UCS sup¬ 
ports all system services, in¬ 
cluding run-time modules 
and dynamic linking, not Just 
interfaces. You can incor¬ 
porate features available on 
only selected platforms, 
such as DLLs, into all your 
target applications. 

The UCS API can ac¬ 
commodate evolving archi¬ 
tectures such as pen-based 
and 32-bit. UCS is currently 
available in Windows and 
Macintosh editions, with 
Unix versions in the works. 
Price: Depends on 
configuration. 

Contact; Software Trans¬ 
formation, Inc., 1601 Sara- 
toga-Sunnyvale Rd*. Suite 
100, Cupertino, CA 95014, 
(408)973-8081, ext. 700; 
fax (408) 973-0989. 

Grdo 1312 on inquiry Card. 


A Graphics 
Library for 
C++ Tools 

B orland C++ with Ap¬ 
plication Frameworks 
and Turbo C++ for Win¬ 
dows take on new power, 
thanks to The Whitewater 
Group’s OGC (ObjectGraph- 
ics for C++). OGC is an 
object-oriented graphics li¬ 
brary that lets you use the 
Borland tools to create plat¬ 
form-independent support 
for graphics. OGC masks the 
graphics engine within 
Windows and lets you create 
and manipulate tool objects 
such as pens and brushes to 
control the appearance of 
graphics images* OGC is an 
extension of the ObjectWin¬ 
dows class library included 
in C++ with Application 
Frameworks and Turbo C++ 
for Windows, Application 
code developed under one en¬ 
vironment is fully portable 
to any environment where 
OGC is available. 

Price: $195; with source 
code, $390, 

Contact: The Whitewater 
Group. 1800 Ridge Ave,, 
Evanston, IL 60201, (708) 
328-3800; fax (708) 328- 
9386. 

Circle 1313 on Inquiry Card. 


Reuse Your 
Windows and 
OS/2 Objects 

W ith VZ Programmer, 
developers of C and 
C++ applications can reuse 
software components in 
building programs. Version 
2,1 of the programming tool 
features a GUI toolkit. VZ 
Programmer’s component li¬ 
brary is an extensible set of 
compound objects that let you 
group multiple application 
or GUI objects into a single 
component* The VZ Pro¬ 
grammer tool lets developers 
of either Windows or OS/2 
applications build cross-plat¬ 
form compatibility into 
their programs. 

Price: Windows version, 
$595; OS/2 version, $995* 
Contact: VZ Corp., 175 
South Main St., Suite 1550, 
P.O. Box 3683, Salt Lake 
City, UT 84110, (801)595- 
1352; fax (801)328-4404. 
Circle 1314011 Inquiry Card. 


Build Rule- 
Based Systems 
Automatically 

imed at C and C++ 
programmers who need 
to integrate rule-based sys¬ 
tems into their software, 
Knowledge Shop 2.0 offers 
a host of development tools 
designed to reduce the com¬ 
plexities of such programs. 
DOS-based Knowledge 
Shop lets you construct a 
model of the problem via 
node linking. You can incor¬ 
porate defining rules within 
that model and then generate 
source code. 

Price: $495. 

Contact: Decision System 
Software, 160 West St,, 
Cromwell, CT 06416, (203) 
632-7570; fax (203) 635- 
3839* 
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S4 BYTE* JUNE 1992 










































EDITORS 

CHOICE 


EDITORS 

CHOICE 


esignCAD 2D. Like Leonardo da Vinci’s con¬ 
cept of a rotary blade aircraft, it is ahead 
of its time, not only in technology, but also 
In cost and value. 


DesIgnCAD 2D is only $349, and it has more and 
better features than the other CAD programs that 
cost $3,000! 


And, if you're ready for a three dimensional 
CAD program, there is the state-of-the-art 
DesignCAD 3D .,. for only $499! 


So, how come theirs costs several thousand dollars 
and ours costs a couple hundred? Go figure. (Why do 
you think the Mona Lisa is smiling like that?) 


iAGAZlRf 


CAD/CAM Software 


PsiEnrtMr ]' 


Your product de&igned with DesigriCAD? 




Let us know, and maybe we'U put it in one 
of our ads. 


For a free demo disk 

and 16 page color brochure 

contact: 


70 ^ American 

Small Business Computers, Inc. 

One American Way* Pryor, Oklahoma 74361 
(918)826*4644* FAX (916) 825-6359 


European Headquarters: 

t02 Rue La Fontaine* 75016 Paris, Fr ance 

Phone 331 45»WiaiuFAX 331 


Other officei 
Athens • Bs 
Mexico Cityj 


Seo Paul 
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BUSINESS WEEK 

AEROSPACE DAILY 

AIRPORTS 

AVIATION DAILY 

AVIATION WEEK & 

SPACE TECHNOLOGY 

BIOTECHNOLOGY NEWSWATCH 

BYTE 

CHEMICAL ENGINEERING 

CLEAN^OAL/SYNFUEIS LETTER 

COAL WEEK 

DATA COMMUNICATIONS 

ELECTRIC UnUTY WEEK 

ENGINEERING NEWS RECORD 

HAZARDOUS WASTE BUSINESS 

INDEPENDENT POWER REPORT 

INDUSTRIAL ENERGY BULLETIN 

INSIDE ENERGY/ 

WITH FEDERAL LANDS 



When you need business mformation, why not get 
the total story^ instantly! Word for word. The McCraw-Hill 
Publications Online database gives you just that Unedited, 
full-text retrieval {except graphics) of articles exactly as they 
are published in McCraw-Hill magazines and newsletters. 

Now you can get information on companies, people 
and products on any topic — pertaining to one particular 
industry^ or search the entire McGraw-Hill library (over 35 
leading publications online) for diverse editorial perspectives. 
Only McGraw-Hill, the world^s foremost business informa^ 
tion publisher, can deliver it all so completety — immediately! 
McGraw-Hill unabridged. 

Access an entire universe of business information. Go 
online with our line. McGraw-Hill Publications OnLine. For 
more information, including our latest list of publications, 
contact Andrea Broadbent at (609) 426-5523. Or fax this 
coupon to (609) 426-73 5 2 

Or send it to the address below. 

Available through Dialog*, Dow Jones News/Retrievab, 

NewsNet^ and Nexis^. 


INSIDE N,R.C. 

INTEGRATED WASTE MANAGEMENT 

IAN TIMES 

NUCLEONICS WEEK 

POSTGRADUATE MEDICINE 

PLAmS INTERNATtONAL 
PETROCHEMICAL REPORT 

PLAH'S OILGRAM NEWS 

PlAn-^S OILGRAM PRICE REPORT 

SAP'S emerging a special 

SITUATIONS 

SAP'S REVIEW OF BANKING 
A FINANCIAL SERVICES 

SAP'S REVIEW OF SECURITIES 
& COMMODITIES REGULATION 

SECURITIES WEEK 

TECH TRANSFER REPORT 

UTIUTY ENVIRONMENT REPORT 

THE WEEKLY OF BUSINESS AVIATION 

UNIXWORLD 


INSIDE F.E.R.C. 


McGRAW-HILL 
PUBLICATIONS ONLINE 

Princeton-HightstownRoad 
Hightstown, NJ o8^o U.S. A. 

Please send me the complete 1992 list of your pub! teat ions on li ne. B Y 

Narrte 

Titb 

Compcjity 

Addiesi 

Cliv_Sigle 

Zip/Postal Code CoLinrry 

Td. 
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Ydur network hoy for today's 
hosiness techooligy owkeL 


McGraw-Hill TechNet 
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McGraw-Hill Magazines. Ylinr Best Business Partners. 

■ 4- Architectural Record ■ 7- A/C Flyer, Aviation Week & Space Technoiogy, AW & ST China Quarteriy, 

AW & ST USSR. Business & Commerciai Aviation, Worid Aviation Directory and Buyer's Guide ■ 20- Business 
Week. Business Week China, Business Week Hungary. Business Week tnternationai, Business Week USSR 

■ 28-Chemicai Engineering ■ 32C-BVTE, Data Communications. Data Communications internationai. LAN 
Times. UnixWorJdB39-Eiectricai World >41-ENR. Construction News Pubiishing Network (11 magazines, 

4 newspapers) ■ 46- Giobai Finance ■ H6- The Physician & Sportsmedicine, Postgraduate Medicine 

■ 114-Modern Piastics, Modem Piastics internationai ■ 117- Power, Power internationai 
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Quattro Pro's Imelligem Graphs feature performs statisrical 
analysis on spreadsheet data and graphs the analysis without 
changing the underlying data. You can establish a live link 
between the spreadsheet and the graph. 


Quattro Pro 
Turns 4.0 

N etWare awareness. 

greater support for 
Lotus 1-2-3 files, and click- 
bang access to often-used 
tasks are just a few of the 
goodies offered in version 
4.0 of Quattro Pro, the 
DOS spreadsheet from 
Borland. 

The Intelligent Graphs 
feature performs one-step 
statistical analysis and data 
graphing. The Optimizer, a 
new multivariate solver, 
lets you specify a goal in a 
spreadsheet model, and the 
solver will then change vari¬ 
ables until the specified 
goal is reached. The custom¬ 
izable SpeedBar provides 
fast access to commonly used 
functions, macros, and 
commands. 

NetWare operations can 
be performed directly from 
within Quattro Pro 4,0, in¬ 
cluding automatic log-in and 
drive mapping. If you need 
to access a spreadsheet on the 
server, you can click on the 
file’s icon to retrieve it. The 
program’s Audit tool per¬ 
forms spreadsheet structure 
analysis and illustrates rela¬ 
tionships between cells. 
Rounding out the upgrade’s 
list of improvements are 
background printing 
through a new print manager, 
the use of Bitstream Font 
Scaling Technology, and the 
ability to import Impress, 
Lotus 1-2-3 WYSIWYG 
(.FMT and .FM3), and 
Allways files. 

Price: $495. 

Contact: Borland Interna¬ 
tional, 1800 Green Hills Rd., 
Scotts Valley, CA 95067, 
(800) 331-0877 or (408) 438- 
8400; fax (408) 439-9119. 

Circle 1316 on Inquiry Card. 


Small Business 
Accounting for 
Nonaccountants 

uickBooks is an ac- 

counting solution for 
smdl-business owners who 
want to spend their time run¬ 
ning their business, not 
learning accounting. Accord¬ 
ing to Intuit, DOS users can 
use this program without 
knowing double-entry ac¬ 
counting. QuickBooks man¬ 
ages accounts receivable 
and payable and produces 
checks, invoices, and re¬ 
ports for businesses with 
fewer than 20 employees 
and under $5 million in year¬ 
ly sales. 

QuickBooks monitors ac¬ 
counting information as it is 
generated by activities such 
as billing and check writing. 
Productivity features in¬ 
clude credit-limit warning, 
transaction history reports, 
employee sales tracking, and 
automatic setup of different 
styles of business-related ac¬ 
counts (e.g., nonprofit). 
Price: $139.95. 

Contact: Intuit, 155 Lin- 
field Ave., P.O. Box 3014, 


Menlo Park, CA 94026, 

(800) 624-8742 or (415) 322- 
0573; fax (415) 329-2785. 

Circle 1317 on Inquiry Cord* 

A Financial 
Calculator 
for PenPoint 

I n conjunction with the 
recent shipment of Go 
Corp.’s PenPoint operating 
system, PenStuff has released 
a financial calculator for 
use on pen-based PCs. 

The PenStuff RPN12C+ 
calculator performs simple 
and compound interest cal¬ 
culations, amortization, sta¬ 
tistics, reverse Polish nota¬ 
tion data entry, and other 
financial functions. Using 
PenPoint’s embedded results 
feature, you cut RPN12C+ 
data and paste it into other 
applications. 

Price: $59, 

Contact: PenStuff, Inc., 

P.O. Box 18372, Rochester, 
NY 14618,(716)461- 
3182; fax (716) 256-6236. 

Circle 1313 un Inquiry Curd. 


Put an End to the 
Debtor’s Blues 

B lueprint 3.0 analyzes 
your income, fixed and 
variable expenses, and debt 
information and designs a 
budget covering everything 
you spend money on, from 
fast food to postage stamps 
to your mortgage. The sys¬ 
tem requires that you keep 
track of everything you spend 
in a checkbook-like regis¬ 
ter. Future versions of Blue¬ 
print will provide an on¬ 
line check register and 
check-writing capabilities. 

Built into your monthly 
budget is a “roll-down” pay¬ 
ment schedule to eliminate 
debts in the shortest amount 
of time possible. Roll-down 
means that as soon as you pay 
off one debt, you must ap¬ 
ply its payment to another 
debt . By eliminating debts 
in this way, you can avoid 
huge amounts of interest 
payments. According to the 
company, it is possible to 
pay off long-term debts, such 
as a 30-year mortgage, in 
less than a third of the time 
originally scheduled for 
payment. 

By setting up a budget 
that meets your particular 
needs, you don’t lose any¬ 
thing. You can still use your 
credit cards to make pur¬ 
chases, but by following your 
plan and eliminating your 
debt early, you can start in¬ 
vesting your money and 
planning for retirement. 

Motivation is a major 
factor behind Blueprint’s 
success. Reports on current 
debt status and your eliminat¬ 
ed debt show you what 
you’ll avoid paying in inter¬ 
est-true debt—if you stick 
to your budget. 

Price: $149.95. 

Contact: Financial Free¬ 
dom Enterprises, 132 North 
Woodruff, Suite B, Idaho 
Falls, ID 83401,(800) 669- 
8815 or (208) 529-2111; 
fax (208) 529-0680. 
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Accelerated Database Performance 

Compared to conventional relational databases, retrieval 
of records can be 10—^20—even 50 times faster with 
Rtdma Data Manager from Raima Corporation. 

Propelling The Biggest Names In Business 

Companies like General Motors, Hewlett-Packard, IBM, 
Eastman Kodak, Rockwell and others are using Raima 
Data Manager in their competitive environments. 

Today's most critical, most demanding applications 
demand the high performance of Raima Data Manager. 

Powerfiilly Efficient Leading-Edge Technology 

Raima's combined technology merges the flexibility of 
relational databases with the lightning speed and efficient 

Raima Data Manager 

The High Performance DBMS 


storage of the network model. With the program written 
entirely in C, you can "fine-tune" the Raima Data Manager 
engine for optimum performance in any application. 

Put Yourself In Fast Company 

Give yourself the competitive edge of Raima Data Manager: 

• Speed—faster access to data 

• Portability—supports most environments 

• Royalty-free—increase your profits 

• Source code availability—total programming flexibility 

• Full Raima support services—^including training 

Whether you're writing a stand-alone DOS application, 
or one for UNIX accessing thousands of records, Raima 
Data Manager will put your application on the fast track. 
Race to the phone and call for more information! 

In the UJS. or Canada, call: l-SOO-DB-RAIMA 

In Washington state or international, call: (206)747-5570 


Relational B-lree indeicing. Network data model. Relational SQL query and report writer Single & multi-user. Automatic recovery. Built-inreferentiaiintegrity. 
SiliiiUMiiyiill Supports: VMS. QNX, ULTRIX, UNIX System V, Berkeley AX AIX, SunOS, SCO, MS DOS, MS Windows, and DS/2. Most C Compiler; and LANs supported, 

Raima CorporatioD 3245 146th Place S.E., Bellevue, WA 98007 USA (206)747-5570 Fax: (206)747-1?91 

InlemaUtma] Distributors: Australin: 61 2 419 7177 Bdgmm; 32 2 7K 98Ig Fintand: 358 080405350 Fraiwe; 33 I 46 09 27 B4 Cirmany; 49 7022 34077; 49 214 91051 Italy: 39 49 329 1285 
Japan: 81 33 S65 2140 Mexico: 52 83 4953 00 The Nelherlniids: 31 215946814 Nonmy: 47 23848 88 Sinfiapore: 65 334 0061 Sweden: 46 13 It 1 588 Swilitiiand: 41 64 517475 
Taiwan: 886 2 552 3277 United Kingdum: 44 992 500919 Ctmrjskt 0/992 Aif FW Ikik iaFs/fewf 
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chemVision turns the numeric structural formula for Dibenzo- 
J8-crown-6 into a 3-D represeniation of the molecule. 


Model Chemical 
Molecules 
Within Windows 

esigned specificaUy 
for the research scien¬ 
tist, chemVision converts 
structured chemical data 
(i*e,, numeric coordinates) 
into editable 3-D models. 

The Windows program lets 
you display, render, move, 
and scale 3-D molecular 
structures and provides tools 
for magnification, high¬ 
lighting, characteristic iden¬ 
tification, and tagging of 
molecular substructures. 

In addition to chem- 
Vision’s visualization capa¬ 
bilities, you can use the 
product to produce presenta¬ 
tion-quality output. Accord¬ 
ing to the developer, chem¬ 
Vision supports all 
Windows-compatible printers 
and plotters, including 
PostScript devices. 

Price: $299. 

Contact: Molecular Arts 
Corp,, 1532 East Katella 
Ave., Anaheim, CA 92805, 
(714) 634-8100; fax (714) 
634-1999, 

OrclG 1320 on Inquiry Card. 

Mathcad 3.1 
Puts Handbooks 
On-Line 

M athcad 3.1 for Win¬ 
dows turns two engi¬ 
neering industry bibles into 
I i ve, i nteracti ve re sou rces. 
Machine Design and Anal¬ 
ysis from the Standard Hand¬ 


book of Engineering Calcu¬ 
lation and The CRC 
Materials Science and Engi¬ 
neering Handbook are avail¬ 
able on-line within the 
Mathcad upgrade. You can 
take equations, formulas, 
and diagrams from the hand¬ 
books, drop them into your 
document, and solve or 
change them within either 
the handbook or the 
document. 

Machine Design and 
Analysis offers access to 
more than 125 calculation 
procedures, including shaft 
torque, horsepower, and 
speeds of gears. The CRC 
Handbook provides more 
than 140 tables, illustrations, 
and Mathcad plots. In¬ 
cluded in the CRC Handbook 
are densities, melting 
points, and hardness and re¬ 
sistivities of ceramics and 
polymers. Also available on¬ 
line is MathSoft's guide to 
Mathcad, the Treasury of 
Methods and Formulas. 

Using data 
provided by the 
CRC Handbook, 
you can determine 
the thermal 
conductivity of 
aluminum j graph 
it ag/ainst the 
temperature ^ and 
use the resulting 
graph in your own 
document. 


Mathcad 3,1 features 
OLE (Object Linking and 
Embedding) client status, 
color surface plotting, and 
user-definable grid lines. 
MathSoft will also offer 
Macintosh and Unix ver¬ 
sions of the on-line 
handbooks. 

Price: Machine Design and 
Analysis, $99; CRC Hand¬ 
book, $149; Mathcad Trea¬ 
sury, $99; all three on 
CD-ROM, $199. 

Contact: MathSoft, Inc., 

201 Broadway, Cambridge, 
MA 02139, (617) 577- 
1017; fax (617) 577-8829. 
Cirdo 1321 on Inquiry Card. 

Graph and 
Present Your 
DOS Equations 

T K Solver now offers 
presentation-quality re¬ 
porting and user-program¬ 
mable macros. Release 2.0 of 
the DOS program consists 
of a bundled library of tools 
for solving such problems 
as differential equations, sta¬ 
tistical analysis, and algo¬ 
rithms. TK Solver lets you 
plug in known elements of 
an equation, and the program 
fills in the missing pieces 
(i.e., performs back solving). 

Like its predecessor, TK 
Solver 2.0 has a graphing ca¬ 
pability that provides 


graphical representations of 
your equations. New to the 
program is Presentation 
View, an organization util¬ 
ity that lets you put together 
reports containing multiple 
sheets of equations, graphs, 
and text. 

TK Solver links directly 
to symbolic math packages 
such as Mathematica and 
Derive. It also links to the 
company *s Graphics 2000 
package, a 3-D graphing and 
annotation program that 
has image-manipulation 
capabilities. 

Price: TK Solver 2.0, 

$595; Graphics 2000, $395. 
Contact: Universal Techni¬ 
cal Systems, Inc., 1220 Rock 
St., Rockford, IL 61101, 
(800) 435-7887 or (815) 
963-2220. 

Circle 1322 on Inquiry Card* 

Equation 
Building for Mac 
and Windows 

M athType 3.0 for Mac¬ 
intosh and Windows 
lets you build (but not 
solve) equations and merge 
them into word processing, 
desktop publishing, and other 
documents. Windows users 
will find that the upgrade 
provides support for OLE 
(Object Linking and Embed¬ 
ding), PostScript Type 1 
fonts, and TrueType fonts. 
The Mac version also sup¬ 
ports OLE and offers System 
7.0 compliance, too. Math- 
Type 3.0 offers both Mac 
and Windows users a tool¬ 
bar for storing frequently 
used equations and tem¬ 
plates, a font/symbol storage 
facility, and the ability to 
save equations as EPS files. 
Price; $199. 

Contact: Design Science, 
4028 Broadway, Long Beach, 
CA 90803, (800) 827-0685 
or (310) 433-0685; fax (310) 
433-6969. 

Circle 1323 on Inquiry Card. 
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£8,380 


NetWare 5,1 [ for up to 100 users 
(optional version for up to 2SD users) 
pre-loaded and ready to go with 
Eloney PC-4S0F EISA File-server 
SOM Hz 4B6DX2 CPU. I^Bk cache, BMB RAM 
(max 64M6). 1.4GB scsi hard disk, with 12-b1t 
cacheing control. 31-blt Ethernet card^ 2 SOW PSU 


£7, I 25 


NetWare 3.tl for up to 50 u?cr& 
pre^oaded and ready to go with 
Elonex PC-433F EISA File-server 
33MHa 486DX CPU, 128k cache, SMB RAM 
(max 64MB), 1,4GB scsi hard disk, with 32-bit 
cachcmg control, 32-blc Ethernet card, 2SOW PSU, 



NetWare 3,11 for up to 20 users 
pre-loaded and ready to go with 
Elonex PC-433F EISA File-server 
33MH? 4B6DX CPU, t2ek cache. 8MB RAM 
(max 64Ma), i.4GB scsi hard disk, with 32-bit 
cacheing control, 32-bit Ethernet card. 2S0W PSU. 


£3,53 


NetWare 2.2 for up to 10 users 
(optional version for up to 50 and 100 ttsers) 
pre-loaded and ready to go with 
Elonex PC-450B ISA Fite-server 
50MHz 486DX2 CPU. 256k cache, SMB RAM 
(max 32MB), 400MB IDE hard disk, 5 drive bays 
Intelligent 16-bit Ethernet card, I SOW P5U. 


£2,296 


NetWare 2.2 for up to 5 users 
pre-loaded and ready to go with 
Elonex PC-433B ISA File-server 
33MHz 486DX CPU. 256k cache, BMB RAM 
(max 32MB'), 200MB IDE hard disk. 5 drive bays, 
intelligent 16-bit Ethernet card, t50W PSU 


Hoavy duty 600VA UPS with NetWare 
monitor card and cable suitable for all 
servers £770 


1 Elonex 

Network Stations I 

with Colour SVGA. 16-blt Ethernet card and boot ROM 

PC-32SXM 

16k cache, 2MB RAM 

£730 

PC-333M 

'32k cache" 2Ma RAM 

£630 

PC-34PM 

32k cache. 2MB RAM 

£1,000 

PC-410XM 

Bk cache, 2MB RAM 

£900 

PC-433M 

64k cache, 2Ha RAM 

£1,200 

PC-45 DM 

64k cache, 2MB RAM 

£1,550 


Call Response Computer Maintenance 
(081-965-3225) for a free on-site instaHation survey 
andi'or subsequent on-site support. 
Ebnex* Is a registered trademark of Elonex pic. 
NetWare is a trademark of Novell Inc, Unix is a 
trademark of AT&T. 4865X, 486DX are trademarks 
of Intel Corp. Ail items are sold subject solely to 
Elonex's terms and conditions. Prices and i^ecifl- 
caitons may be subject to change without notice 

Tel 081^452 4 4 4 4 

-Fax: 081-452-6422--- 

Elonex pic, 2 Apsley Way, London NW2 7LF 

Tel (0274) 307226 

-F«<: (0274) 307294 - 

Elonex pic, 7-9 Campus Road, 

Listerhills Science Park, Bradford BD7 IHR 

-Tel (1) 40.BS B5.40 Fax (1) 40 85.84.83.- 

Elonex (France) sj.r.l, Paris. France 



-Tel 10 41 42 26 Fax l(T4l 45 96- 

NV Elonex (Benelux) SA, Wavre (Bierges), Belgium 

-Tel 1-6797554 Fax 1-6791728 - 

ERS Computers, Dublin, Eire 


Orchestrated Power 



PERSONAL 

COMPUTERS 


Few manufacturers can match Elonex for its powerful new range of Personal Computers 
and build them to the quality normally associated with far more expensive brands. 

Fewer still can supply you directly as wide a choice of high performance File-servers and 
Workstations, all fully installed and ready to run under NetWare and Unix. 

Only a handful possess the in-house expertise to help you get the maximum out of 

connecting them together. 

None offers complete solutions as flexible and cost-effective as ours. 
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INTERNATIONAL MICROBYTES 


CeBIT Grows as Technology Shrinks 

J ust as Moore’s law predicts that the number of transistors in a microprocessor 
will increase year by year, so German federal law seems to insist that the 
number of halls filled at the annual CeBIT show in Hannover, Germany, musi 
similarly increase* With 24 halls and 630,000 visitors passing through the show’s 
doors during its 10-day period, CeBIT has become Europe’s preeminent show. 

As people may have predicted, a large percentage of the new products on show 
at CeBIT fell within the notebook market sector. New notebooks with 486 pro¬ 
cessors and color screens were proudly paraded, while new players ventured into 
the world of palmtops and pen-based systems. Several peripheral manufacturers 
announced notebook peripherals. 

The most striking piece of portable technology was what Toshiba claims is the 
world’s first complete mobile multimedia machine* Basically, you take a T6400 
PC with a color TFT (th in-film transistor) screen and then add a CD-ROM drive, 
a digital multimedia board that is based on Intel’s DVI technology, and a pair of 
loudspeakers. You end up with a portable system that can show full-screen mov¬ 
ing video. The DVI-bascd board uses two multimedia feature connectors pro¬ 
vided within the T6400 architecture. Fast Electronic, a German multimedia spe¬ 
cialist, designed a miniature DVI board around the Intel 750 processor set, 
Toshiba claims that, using this chip set, any DVI-based application will run 
without modification. 

In the area of notebook peripherals, Comtech IT showed a slim ink-jet printer 
designed around the standard Hewlett-Packard print head. The tiny Jetwriter 
2000 weighs less than 3 pounds and supports both single-sheet A4 and tractor-fed 
paper. Although the letter-quality print speed is a leisurely 44 cps, the eight built- 
in fonts and the use of standard C-size batteries makes this an attractive portable 
offering* The Jetwriter is available only to OEMs at present, but the US$88-per- 
unit OEM price means that the street price—when the printer arrives—should be 
remarkably inexpensive. 

The finalization of the PCMCIA 2.0 standard last September has also borne 
fruit. Now there are cards with larger storage capacities, as well as several 
PCMCIA peripheral devices, on show. Two companies. Dr. Neuhaus and Hot 
Line, are showing modems that fit within the tiny card format. Both companies 
offer 2400-bps modems with V*2i, V.22, V,22bis, V*23, and 9600-bps Group 3 
fax transmit and receive. The Swedish Hot Line modem additionally provides 
V.42bis, MNP level 5, and enough nonvolatile RAM to store 20 frequently called 
numbers. The days of tangled cables, fragile boxes, and dangling-line interfaces 
may soon be over. 

—Anity Redfem 


Triumph-Adler and Photonics Announce 
an Infrared Mobile Network 


P hotonics and Triumph-Adler have 
announced a joint technology de¬ 
velopment agreement designed to pro¬ 
vide wireless connectivity capabilities 
for the Triumph-Adler line of mobile lap¬ 
top and notebook computers. The com¬ 
panies demonstrated the first implemen¬ 
tation at CeBIT. 

The technology is based on the Pho¬ 


tonics Infrared Transceiver, which pro¬ 
vides wireless LAN connection for por¬ 
tables. The Infrared Transceiver utilizes 
industry-standard LAN protocols. As 
part of the agreement, Photonics will 
supply a network software driver for No¬ 
vell’s NetWare 386. 

The infrared technology that Photon¬ 
ics and Triumph-Adler use is globally 


NANOBYTES 


Sun Microsystems has an¬ 
nounced that, starting in June, a 
new subsidiary called SunEx- 
press will be selling “customer- 
installable products that enhance 
Sun’s client/server computing en¬ 
vironment.” It is basically a way 
of selling products directly to 
dealers and customers. Al¬ 
though details have yet to be fi¬ 
nalized, the operation will be 
run from one location in Europe 
with a team of multilingual tele¬ 
communications sales staff. You 
will be able to order a product 
by phone, fax, or E-mail, and 
SuiiExpress’s goal is to deliver 
its products within three days, n 

Although many pundits are 
claiming that KDN offers too 
little, too late, companies are 
still signing up to join ISDN proj¬ 
ects, especially in the area of 
videophone technology. A more 
interesting announcement is Oli¬ 
vetti’s and British Telecom’s Joint 
venture to develop a multimedia 
application that makes use of the 
ISDN link. The systems being 
developed will be demonstrated 
this summer. The basic system 
will offer simultaneous transmis¬ 
sion and reception of full-mo¬ 
tion video images, high-quality 
audio calls, and high-speed file 
transfer. Work undertaken at the 
Olivetti Research Labs in Cam¬ 
bridge, Pisa, and Milan will be 
included in this new develop¬ 
ment (see “Inside Pandora’s 
Box,” November 1991 BYTE, 
International Section). □ 

In a separate announcement, 
Olivetti has launched a multi¬ 
media upgrade kit. The kit is 
compatible with the MFC specifi¬ 
cation, Olivetti is selling the kit 
for use in any PC better than a 
386SX, but the company sug¬ 
gests that you will require a 
386DX for multimedia author¬ 
ing applications. □ 
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compatible, since infrared light is always 
available and isn't regulated. In addition, 
infrared is mostly immune to EMI (elec- 
tromagnetic interference) and RFI, and it 
is unaffected by incandescent or fluores¬ 
cent lighting. 

The Photonics/Triumph-Adler infra¬ 
red technology is diffuse. With diffuse 
infrared light, the entire room reflects 
the signal, eliminating the need to aim 
transmissions and making it difficult to 
block signals. This technology is similar 
to that being used by Infralink, a Ger¬ 
man manufacturer that developed an 
infrared parallel-port device for con¬ 
necting laptops to printers. Even though 
Infralink has announced that k is work¬ 
ing on an infrared network, company 


C huck Peddle's work with Commo¬ 
dore, Victor, and Tandon is still 
remembered even though it is some 
15 years since the Commodore Pet was 
launched. Currently, Peddle is heralding 
his new company, called THStyme (pro¬ 
nounced “this time^') as a dealer's 
friend. He claims that THStyme will be 
the first true Europeanwide distributor 
with low prices and even better margins. 

Peddle explained that the low product 
prices were achieved through several 
joint ventures. The Russian script on the 
back of Peddle’s business card suggests 


I ntegrating voice, data transmission, 
and fax would benefit many people. 
National Semiconductor claims to have 
developed a chip set capable of support¬ 
ing a single telephone line with voice, 
mixed data, and fax calls. The chip set 
also supports remote-access and solid- 
state voice-message recording. 

The chip set, developed and manufac¬ 
tured in National Semiconductor's Israe¬ 
li factory, is a matchbox-5i2:e board that 
requires you to add only RAM. Typical¬ 
ly, the device would be included in a ma¬ 
chine whose design is similar to that of 
a fax machine but able to treat various 
calls. An incoming voice call could be 
transferred to the handset. If no one 
answers, the device records and stores 
the message in the solid-state memory. It 
could also answer a data call and set up 
a connection with an attached personal 


sources suggest that it will not be shown 
until Fall Comdex. 

Photonics was founded in 1985 to de¬ 
velop OEM- and end-user mobile com¬ 
puting products. Major investors include 
Alpha Partner, Apple, Cornerstone Ven¬ 
tures, Crosspoint Venture Partners, and 
Venrock Associates. The Apple connec¬ 
tion is of extreme interest to watchers in 
Cupertino, California, since this tech¬ 
nology could be of use in the upcoming 
PDA (Personal Digital Assistant) prod¬ 
ucts. A Photonics representative, how¬ 
ever, refused to comment on Apple, say¬ 
ing only that “we work for a lot of OEMs 
and will have more announcements this 
year.” 

—Larry Loeb 


that these new alliances may not be in the 
Far East. 

Peddle's altruistic claim that he will 
see dealers through the recession by of¬ 
fering them the best possible value for 
the money has a hidden agenda: He is 
working on a new range of computers 
that he claimed would be a major break¬ 
through in technology. The technology, 
currently being developed in Scotts Val¬ 
ley, California, is almost finished, and 
Peddle’s goal is to have the machines 
ready for launch at the end of this year. 

—Andy Redterii 


computer. Finally, the device could deal 
with a fax call by outputting the trans¬ 
mission to the fax printer or storing the 
image in the solid-state memory. 

The chip set also offers a fairly open 
architecture. Through software encoded 
in ROM within the processor chip, more 
functions can be added. One application 
shown by National Semiconductor was 
for simple remote-message processing. 
For example, if you called in to work 
from home, the device would tell you 
how many voice messages and/or faxes 
you had. Using a Touch-Tone pad, you 
could select which messages to play, de¬ 
lete, or store. Also, by dialing in from a 
fax machine, you could have the faxes 
forwarded to you. A more exciting pros¬ 
pect is having this technology built into 
your personal or notebook computer. ■ 
—Andy Rettfein 
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Ligature (Jerusalem, Israel) 
may claim a neural-network- 
based OCR package (see 
“Looking at Israel's Soft Side,” 
March BYTE, International Sec¬ 
tion), but the contenders for sec¬ 
ond place are already lining up. 
Mlmetics (Chatenay-Malabry, 
France) has combined neural- 
network technology with lexical 
and context analysis to produce 
what it claims are the best results 
yet achieved. Running under 
Windows, Mimetics' Easy Reader 
should be available by the time 
you read this. □ 

The prospect of a writable CD 
technology for your personal 
computer is a step closer 
through Philips’ announcement of 
the CDD 521, a desktop CD re¬ 
cording system. The Philips drive 
is capable of writing disks in the 
industry-standard XA (Extended 
Architecture), CD-I (Compact 
Disk-Interactive), and Photo CD 
formats. The unit has the added 
advantage of being able to record 
CDs at double the normal read¬ 
ing speed. The price is expected 
to be about £4000, but the exact 
price and availability were not 
disclosed. □ 

Going direct appears to be the 
industry's latest fad. Even IBM, 
the staunchest supporter of deal¬ 
er and distributor networks, looks 
set to announce a direct-mar¬ 
keting plan across Europe. Al¬ 
though IBM is believed to be 
creating a new range of personal 
computers suitable for business 
users in small- and medium-size 
companies, the news has not yet 
been officially confirmed. 

IBM will emphasize fast deliv¬ 
ery and good technical support. It 
is also believed that IBM will 
sell under its own brand name, 
even though the computers will 
not be the same models as the 
ones IBM now sells through the 
dealer channel. IBM will also be 
emphasizing customer service 
by providing a user-friendly mag¬ 
azine and a wide range of pe¬ 
ripherals and applications, m 


This Time, More Than Any Other Time 


National Semiconductor Creates AII4n-One 
Communications Solution 
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ENHANCED CONFIGURATION - SPECIAL OFFER SYSTEMS 




Computer 

Model 


Proces^r: 

PF0ceafi<5r 

BIOS 
ShadoMf RAM 
Cache Memaryr’tmast} 
Main memoiy/(maK) 
I 1 MB V]deo card: 
Colour Mcrirtor 
Serial f Parallel ports: 

Keytoard 

Case 

Power SLtp>ply Unit 
Floppy Disk Drive 
Hard Disk Drive 
Serial Mouse 
MSDOSS.O 


Dan 

486c/5 0s8 


Dan 

486c>''33s8 


Dan 

486c/33s4 


a04S6DX 

dDMH^ 

AMI 

YES 

25SKB7 (^E) 
8MB/{32MB} 
^YES 
14“ SVGA 
2>1 

UK 102 Kay 
Mini TowbV 
200Watts 
1.444 I .SMfl 
aiOMS^ T5ms 
MS Oompiatys 
YES 
YES 



80486OX ! 

33MHz 

AMI 

YES 

e4KB y (256KB} 
6MB I [32MB) 
YES 

U' SVGA 

2/1 

UK 102 Key 
Mini Tower 
20aWatts 
1.44 4 1.2MB 
210MB/ iSms 
MS Cempalibfe 
YES 
YES 


B04e60X 
33MHz 
AMI 
YES 

64KB / [2^B} 
4MB / {32MB) 
YES 

14-’SVGA 

2/i 

UK 102 Key 
Small foolpiini 
SOOWate 
3.S^444Ma 
129MB ; l&ns 
MS Cornpaltbie 
YES 
YES 


1 


Dan 

486SX. 20s4 


60486SX 

20MHz 

AMI 

YES 

S4KB f (25SKB) 
4MB / (32MB) 
YES 

14“ SVGA 

2/1 

UK 102 Key 
Small loo^Jrint 
200Walta 
3.5" 144MB 
129MS / 16ms 
MS Compslible 
YES 
YES 


Dan 

386c/40s4 


BosaeDX 

3aor40MHz 

AMI 

YES 

64KB / i256K6) 
4MB/f 32MB) 
YES 

14“ SVGA 
2/1 

UK 102 Key 
Small footprint 
2{MlWans 
3.5" 1,44M0 
120MB /IBms 
MS Compatible 
YES 
YES 


^ Dan 1 
|ffi386SX.'25s2l 

1 Dsn 

1 286/12s 


"1: ' 

S0386SX 

"1“ 

S02S6 

25MHz 

I^Hz 

AMI 

AMI 

YES 

YES 

2MB / {16MB) 

1MB/[4MB) 

YES 

256kB max 

14" SVGA 

14“ VGA 

2/1 

a/1 

UK 102 Key 

UKloaKey 

Small footprint 

Small fob^nt 

aoowatts 

20QWatts 

3,6“ 1.44MB 

3.5" 1.44MB 

10DMB/15ms 

40MR728ms 

MS Compatible 


YES 

YES 

YES 

- 

■ £827 1 
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CireU451 on Inquiry Cord. 

IDE Cache Controller 


L® I 


Delivery to most of UK for Dnesyetem Is £15.00. Prices exdude VAT. All systems have LIFETIME GUARANTEE 
{FIRST YEAR FULL 0ACKTO BASE PARTS & LABOUa THEN LABOUR 4 TELEPHONE HOTLINE ONLY). Optional on-Slte 
I hour response ). 14 DAY MONEY BACK GUARANTEE IF NOT SATISFIED (exdudes printers). 

SHOWROOM MOURSt MONDAY-FRIDAY Ttlam-6pm 

TEL: 081 -902 S922 

UNT 3. TQVISRS BUSINESS PARK, CAREY WAY (crKPourth Way & South Way). WEMBLEY, MIDDX HA9 OLQ. FAX; 081-902 3300 
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TO ORDER OR INQUIRE CALL 

CompuQassics 


Your iNTERNAfiONAi Source For Sofiware 


* Over 7 Years ixperieitte 
Providing Our Customers With 
The Best la US 5offivare 

* 5 Years ServMng The 
infernaflonaf Market 

* Volume Disrounfs 


* Net Terms For large 
Corporations 

A Express Delivery 
A No Minimum Orders 

* A Huge fnvenfory liY/fh All The 
Latest Versions 


Autoibith 3.0 US 

E)e^iiCod?DS.O 

0<»isnCd3D4.0 ?6S 

MCaMi.O ??? 

UDiafiicCidFw Windows 3.0 43^ 

CC; Moil M$ DOS Fblfwin Fad I4S 

[arbofi CofiY i-F) 11? 

imMkrnu m 

MnltPFM.0 10? 

Mkroi tilts 

P( Anywhere (H«r I Renioie) 4 i 119 
ftoConttn plus 2,0 75 

ReMn^Ptitsil 299 

SmHtenn SAD 2.0 2IS 

®CC:Moil Windows PfellonrM 365 
gCttbofl Copy F« Windows 11? 

@ CbaUpCiislonwr/Suiiportl^ 129 
®CisSffiSiffli{2Lbe(l ?9 

S Malic For WTnbvi 12 122 

@0oirinciWjn[A1ciil{SUs«H.7 33S 
SDyfucHnmJ^yndifwWio^ IS? 

FDMgmbber W/Morlon OdtlDp lOS 
SFonJtFfliWfidmS.IS 3? 
HWinfraho 79 

BtnliertO 259 

OippefS.OI SI? 

249 

DlHselV].S S29 

bKprolAFI6FiKk2.0 S3? 

Fupro Single Ussr 2.0 479 

FwKkyLjhlS 119 

NerUfaForOipfMir 24S 

Poredo* 3.S 499 

Q&A4.0 26? 

G & It btoliod Geporr Wiiler 4.0 17 S 
dGf4.l 229 

aDeFoit/WlndcwslJ 345 
a Siferhosi! 4 F« Windows 1.30 m 


DfSKTOPf^UBUSHING 


MnebntsS.Ol 75 

Putfclrer'i Puwfltpok /WP/W<ifd 49 
IbNewftlniSlwpPCwyHsMjyFuiiS? 
UllTi!SCflpfPC3.0 112 

Ullrascrlpr K Plus 3.0 245 

?en(iPaP^lisWD0S/G!AA3.0 529 
@ Adbb In« Align lor Wiinbws 65 
aAdobelypeMcnagst 2.0 65 

a Adobe Type Manogw Plus Rock 125 
a Alrype Windows 49 

a Siishcwf] Focelift lor Wuidows 65 
a Omnipogie ftofessiond 2 j0 655 

a Pegemobt 4.0 499 

a PuUtstiii'i PrinllMusI) 2.0 299 

a Pubilsbr's POwHpok Wiidows 49 
a btofito OCR ■ FJ Uingyoge 4 79 
H Venture Pijbkhef Wiindrm 4,0 S29 
a WdidscDn Flos 669 

Ginbollnk Transtnlor EngFCermon 1.0 299 
LonguogeAsskiiiiiir-lRilM 45 

OrbllsrVryyoae Through SobSystein 3S 
fCGWrelD 39 


PCU.SA2,0 

2? 

WIiF!i« In ibe Wndd k Cmmu 


Swtdrego? 

32 

aWafldAlki$ 

55 

a Ptofa^sor Windows 

29 

1 ENTERTAINMENT 1 

Aikre Tmmport Pikit 

39 

ChesHiiasKi 3000 

32 

f 1 ? Slwllti f igblBi 

42 

HSSltia Eagle IE 

35 

falcon 3.U 

4? 

Mup 2000 (VGA) 

42 

Jaifigliref 11 

42 

Xing'jMV^fEGA} 

35 

Xing's Qwsl V * (VGA) 

42 

InMiieSdlUifryVVGA 

42 

Unks: The ClHknge qE Golf 

36 

Simoni 

42 

SimiiTy 

32 

ShKQfdl 

4? 

Spate Que^tlV 

42 

TesH Ebive III: Ihe hjsskn 

36 

Western Europe Scenery Efek 

24 

Wing ComimiKter II 

4? 

aCoskitiPatbFtir Window; 

32 

a tonmsEe 3000 For WiraJtwi 

3? 

a Simeath for Window 

42 

1 FORMS/flOWCHARTING 1 

Flowdiarting 3 

139 

Formbd Gold 3.0 

59 

Inferaclive Ettsyflow 7.0 

165 

Qig flmAdviMHed 6.0 
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INTERNATIONAL FIRST IMPRESSIONS 


A Fist Full 
of Fonts 


GRAHAM JONES 


Everyone likes good- 
looking fonts, but 
how do you assess 
the value you get 
for your money from 
one manufacturer 
to the next? 


Typefaces are fast becoming one of the most 
important considerations for computer users. 
Gone are the days when all you needed to think 
about was how smooth the dot-matrix charac¬ 
ters appeared and whether you needed a new 
ribbon. The ubiquitous presence of laser print¬ 
ers means that virtually every serious com¬ 
puter user can print quality documents. 

The original laser printers produced by Ap¬ 
ple had just four basic typefaces. Now, most 
laser printers have 35 fonts in them, and QMS 
printers have 45 fonts in their standard array of 
type styles. 

But even this range is not enough. Because of the increase in desktop publish¬ 
ing and the need to appear original on paper, many people are interested in addi¬ 
tional typefaces that are not provided with a laser printer. Supplying fonts is big 
business, with many successful companies existing solely on selling fonts to com¬ 
puter users. 


Everyone Wants Fonts 

Until about five years ago, fonts were being supplied to just a small number of key 
customers. The market was small, with only typesetting companies buying fonts 
in any great quantity. But with the appearance of PostScript and the ability to 
download any font to any laser printer, the market for disks of typefaces has 



The FoneFonts 
software lets you 
select the fonts 
you require from 
the CD and then 
automatically 
generates an 
invoice that you 
send to any 
Monotype 
Typeface Library 
dealer. The dealer 
sends you a 
unique key code 
for each font, 
which you enter to 
unlock the CD. 


grown exponentially. However, this dra¬ 
matic rise in demand for fonts is causing 
problems. The expense, for example, of 
buying dozens of different fonts is off-put¬ 
ting. And for those with heavy font usage, 
such as typesetting bureaus, the thought 
of having thousands of floppy disks sitting 
on a shelf is mildly alarming—the disks 
for the entire Adobe Type Library would 
take up nearly 10 meters of shelf space. 

The answer to this problem is CD- 
ROMs. A number of entire type libraries 
are now available on CDs. This avoids the 
problem of storing endless floppy disks 
and solves the cost issue, as well. 

The main type suppliers lock the fonts 
that they supply on their CDs. This means 
you can buy an entire library for little 
more than the cost of the CD itself. When 
you want to use a particular font, you sim¬ 
ply fax the manufacturer the name of the 
font you want to use. The supplier calls 
you with a password code and charges you 
on your credit card. You then enter the 
password, and the font you want to use is 
unlocked. 

The advantage of this system is that the 
costs of font supply can be kept to a mini¬ 
mum. If you buy fonts on a floppy disk, 
you normally have to buy the entire fam¬ 
ily that makes up a particular typeface. 
For instance, even if you wanted to use 
only Helvetica Bold Condensed, you 
would be forced to buy seven other varia¬ 
tions of Helvetica Condensed, as the en¬ 
tire family consists of eight fonts that are 
all supplied on one floppy disk. With the 
CD system, you pay for only the fonts you 
want to unlock. So, if you want only Hel¬ 
vetica Bold Condensed, that’s all you pay 
for. The other variations of Helvetica 
Condensed would remain locked, be¬ 
cause each font has a different password. 

There are two main type libraries cur¬ 
rently available on CD-ROM. The Adobe 
Type Library is available on a CD called 
Type On Call. The Monotype Typeface 
Library from Monotype Typography is 
also available on CD-ROM and can be ac¬ 
cessed using the company’s FoneFonts 
service (see the screen). 

A third player, GBM Group, has en¬ 
tered the CD-ROM market, but it doesn’t 
use password protection for the 999 fonts 
on its disc. This CD, called The Serials 
Typecollection, has all fonts in an un¬ 
locked state. You simply buy the entire 
collection. You also can buy the entire 
collections from Adobe and Monotype in 
an unlocked state, but the cost is up to 


JUNE 1992 -BYTE 10015-7 


















































Urcl» on inquiry ^oro« 


NEWS 



Addln/Add-On 

ftHWcindflf Plus )tL 512 . 215 

S5UUHraaVGAlMB . . 550 

Stereo fX..135 

DiEichannel pc fiixirt , . . 375 
Everej! Viewpoint TC . , . , 525 
FahrftibeJllZSO-lWB .340 
Hercules Graphics Station . 535 
Graphics Slahon 3MB . . 685 
togft^eh Moufieman Serfai 59 

ScMwnan 256 . 275 

P«c«» wmi WImlww 3.0 . 75 
Mouse with Windows 3.0 14S 
ProdesigrwrII S IMS , 235 

SoundUaiMf Pro > 'Nevri . 2l0 


VolmifiATlWO.720 

Backup 

Colorado 250MB.309 

HP DAT Tape Backup 


l.S/S/BOS 1400/1560/1950 
WanglekBlBOSInt/Ent 640/750 

Software tor DOS/UNIVIAN 

CAD & Graphics 

Autocad Rol 11 .... CALL 
Calcamp 33120 . . . . . . 415 
Corel Draw Ver 2 380 

Design CAD 2D/3D . 175/199 

Drafis CAD (or WindCHR . . 430 

Freelance Plus.335 

Numoncs GrephlcMaster , CALL 

Summasitetcii.CALL 

VnylCAD..600 

Xerox GS4-Scanner AT . . 1360 

Chips & Memory 

AIT l/pgra^e^ - AST. ABJJte- 
CCMinpaq, DfC, Epson, NR iBH 
SWctm Or, Sun, foshilM 

80257 . ..LOW 

B0387SX 16/20 . . 109/120 
a03B70K All ipecdt . . 17S 

SWM I Me/4MB 7Qns 44/160 

AU.C48PS AND SIMMS CALL 

HP Laser 2MB/4Ma , 140/230 

Communications 

Carbon Copv HoslSiTerm .115 
Close-ljp CtfStomeriSuppcirt 135 
Smarterm 320.125 

Database 

ClaficjnPrpOevelapef . , . 450 

CHpper 5.01.495 

0ataease4,5 .525 

OBaselV. . 489 

Dbase IV Develcpers Edition 839 
FoxPro SitfiMyTLAN , . 469/665 
Oracle Protessitwal V6 .,1100 
Psadcnt 3.5 Upgrade ...175 

Rbase 3.1.465 

Swperbase 4 lor Wndsjws . 460 

Desktop Publishing 

Adobe Type Man Wlndcws 59 
Pagemaker ... 519 

Paif amiPro Desigp/Fir . 298 
Quark Express ... 580 

Verrhjra f^bksher 4.0 . . . 525 

Disk Drives 

Seagate351AX .200 

CowiereOMB.200 

Maxtor 6QMB .200 

Ptos Harctoard KXL 105 9rnS 480 
Maxtor 120MB 16ins 360 
Comer 120MB I bms .360 
Quantum 123IUH 15mt . 360 
Maxtor 213MB ISms . 580 

Quantum 245MH ISmi . 600 
Maxtor LXTSAQUfnfl .960 
ConflerS43Mei2ms 1165 
Maxtor 675MB 16ms . 1460 


HP6eiMB16ms 1600 

Maxtar 1.2GB SCSI . .1955 
CD-ROM. Optics -WOfiM CALL 

Controllers 

Adaptec 15428 . 260 

DPTSmartcacheEISA/SCSt 576 
IDE caching with 4.SMB . S50 

Myfex EISA/SCSI cache . . 660 

Ultrastor ElSA/SCSI cache 450 


16,000 Items 
Price Diskette 

SftippeiJ wftf] order 


LapTops 

AST386SX20/40/60 CALL 

Evwex. CALL 

Sharp ...... CALL 

Toshiha.CALL 

Texai Instruments 
1M2D0C 20/40 1035/12BS 
TM3000 . NewluwpHca 

Modem/FAX 

Modems for all podirijles LOW 
FAX 9600 £ Modwn 240D 85 

FaHit tor WkHlows. 129 

Hayes 2400Blnlefftal, , . 265 

Hayes Uftra 96. 849 

bitM Satixfaxtnn.395 

Pucl(atFA)t96/MwlamZ4 150 
USRV.32A.42ln1/txt 440/600 
USftH8T/V.32 Dual Ext Std S65 


IMetworking 


3C0MEthefllnk2 . . . 

LOW 

AST 525 M1 En*i Plus . 

515 

DUnk Packet El^etneit 

. 265 

EverexEmemet8/16. . 

B7/135 

Hayn Btharmatc 8 . 

. 98 

IBM 3270C[!rnBCl3dfi , 

375 

IBM 5250 AT/MC . . 

. 510 

IBM ToktHiRhR 16/4 

. 630 

IrtdEtliBmeL 16 . . . . 

- 130 

bntd NetporE ... 

495 

KMA3. 

. 435 

LanFaxfurWiadow^ * 

CALL 

Lanrastk: IDMB Startar . 

^ 4B5 

Lanbistic A1 Node . 

60 

Mylex EISA Fthumat 

. . 309 

NETOCO/campaiifcle . 

I35y«5 

NE-2000/camp3«3le lfil/126 

NE-2IOO.. 

. 156 

NE32D0EISA . 

665 

Netware Lite. 

. 70 

MeveH Netware. 

. call 

Shiva Nalmodem . . 

1665 

1 WD Ettwr □its ComM lOOi 

WD ElNercard Elite . 

125 

WOEtoarcard Qlte 16 

180 

Operating System 

DesqMew 2.2/385 . . . 

75/130 

MS DOS 3,3 or 4,01/6.0 

46/55 

ISM tJV2 Standard 1.3 . 

. 128 

IBM DS/2Exteftitedl.3. 

500 

NaWWavs ...... 


XENiX/UNlX ... 

CAa 

Windows 3,0. 

65 

Wlodowi 3.0 + Mouh 

. . 75 

Programming 

Brtef Iml Varslon . . . 

. . 140 

BriGtorC++ . . 

50 

KnowlediePfdWIndvWE . 360 

MS Basic Dev 7.0 . . 

325 

MS C Compeer. 

. 319 

MS Ferlran. 

289 

MS Q«ck C w/Assembler 

139 

SmallldkV/PM .... 

, 319 

Turbo C-^+ .... 

315 


TurBo PASCAL Win Upgfd US 

Spreadsheet & WP 

AMI Pro upgrade . 105 

DvsplaywiteV . 249 

Excel Windows UpRri^de . 130 
Lotus 12-3 fur Wkidowi . 425 
Word tor Windows Upgrade 130 
Word Perfect Window? Upgi. 90 


Utilities 


Check It ..... 

85 

Norton UtilitifK 6.0 . . 

. . 110 

PC Tools Dfttuxo 7.1 . 

. . 107 

QftAMA}£MM3S6 . 

40/59 


We Offer: - 


• Quantity Discounts 

• Deafer Discounts 


PHONE; (415) 861-8330 
Espanol (415) 861-8376 
FAX: (415) 861-8380 

WernaliDrHJ orders our speciaJty • Low freight rates-No handling cfw|e 
Prices are tof cash prepaiyment • VISArMC/AMEX accepted • FToducts 
may be USA. versions * Mo returns on opened soflwari • Prices are FOB 
USA aid subject to charne • IBItfeaodungdiargifQrnanrfefectMrBtunns 

Computer Quick, 165 - 8tti Street, Mo. 309 
San Francisco, CA 94103, USA 


INTERNATIONAL FIRST IMPRESSIONS 


Monotype Bembo 
& Expert set 236 
& real cursive italic 
& ligatures fiflfFfii 

Serial Bamberg 
with no expert 
set or real italic 
or ligatures fi £1 


Figure 1: The top 

font is Bemba 
from the 
Monotype 
Typeface Library 
an CD-ROM, and 
Bamburg is its 
compatible from 
The Serials 
Typecolleclion. 
Although the 
basic fonts look 
similar. The 
Serials 

Typecollection *s 
^mburg lacks a 
real italic face 
and the ligatures. 
Also, although 
The Serials 
Typecollection 
includes many 
kerning pairs, 
some of the 
standard pairs 
are not 
particularly 
good (see the 
Bamburg fl 
pair). 


£ 18,000, so it's not something most users 
will wish to do. The Serials Typecol lec¬ 
tion costs just £666, so those who use a 
large number of type styles might find it 
more attractive. 

The Serials Typecoilection 

At first sight, the price of The Serials 
Typecollection looks attractive. You get 
999 fonts for £666, wh ich works out to be 
Just 66 pence per font. Compared with the 
lowest fee of £12 per font that you'd be 
charged for the Monotype collection, this 
seems like an amazing deal. 

And it would be a superb deal—if the 
fonts you receive with The Serials Type- 
collection were well-known, established 
fonts* In fact, the collection of fonts were 
all designed by one typographer, Florenz 
Brendel, who, according to the package, 
IS an internationally renowned designer. 
While this may well be true, the fonts on 
the CD are not ones many designers have 
heard about* Some of the designs are fa- 
miliar because they appear to be virtual 
copies of traditional, established type de¬ 
signs from larger type houses* 

Some of The Serials Typecollection 
are, therefore, molded after existing type¬ 
faces. If all you want is type for your own 
laser printer, that's not a bad thing, and at 


66 pence per font, it is also not to be 
sneezed at* However, if you are a desktop 
publisher who will be using a typesetting 
bureau for your artwork production, you 
will need to make sure that the bureau has 
the same collection you have. If you have 
The Serials Typecollection* the bureau 
must have The Serials Typecollection as 
well. 

The need for total compatibility is not 
the only problem for desktop publishers. 
The Serials Typecollection lacks proper 
italic faces (see figure 1). To produce ital¬ 
ics from many faces in The Serials Type- 
collection, your computer will simply 
slope the roman type* That is not italiciza- 
tion. Proper italics are different designs, 
because the structure of the type must be 
changed to make it more readable. Proper 
italics are more easily and quickly read 
than ordinary slanted type* So, desktop 
publishers keen to create professional- 
quality publications will find The Serials 
Typecollection seriously limiting be¬ 
cause of its lack of italics* 

Other typographical problems with this 
collection are cause for concern. For in¬ 
stance, the kerning appears to be over- 
zealous. Kerning involves adjustments in 
the space between characters to preserve 
the even appearance of words. Without 
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THE ANSWER TO 

TERMINAL INSECURITY 



PC-G U A R D 

Protecting your PC from accidental or 
malicious loss of data or programs and 
from virus infection. 

■ ACCESS CONTROL 

■ BOOT PROTECTION 

■ RESOURCE PROTECTION 

■ DYNAMIC TIME-OUT 

■ VIRUS PROTECTION 

■ ANTI-HACKING 

■ AUDIT TRAIL 

■ REPORTING 

■ ADMINISTRATION 

■ LAN SECURITY 


M 

Best Buy 

PCiUSER IS 

Highest Score 

Editors 

Choice* 

[MAGAZINE 


Ml 

CRO? 



"The best general purpose "'Overall, PC-Guard has been well "Transparency and rich control of "For basic security and resource 

security solution . , . PC-Guard" thought out and offers a good resources make this the nr>osl control for PCs, our choice is 

selection of security tools" complete solution tested" P(7DACS"" (PC-Guard) 


/n excess of300,000 copies installed world-wide - *in the USA as PC/DACS, in Sweden as 
PC-BoKS. Available in English, French, German, Italian and Swedish. 


AUSTRALASIA Airtech Computer Security Tel: 03 802 1912 Fax: 03 802 1912 
BELGIUM Gecotec SA Tel: 02 720 50 01 Fax: 02 721 17 94 


Airtech 


DENMARK BFC Data Tel: 97 224 500 Fax: 97 210 405 

FINLAND Unicom Consulting OY Tel: 070 018 750 Fax: 070 046 2290 

FRANCE CSIL SA Tel: 01 47 89 23 37 Fax: 01 46 91 02 18 

GERMANY CSS Gmbh Tel: (02 01) 7498-60 Fax: (02 01) 7486-44 

ITALY Teleproject Sistemi SRL Tel: 02 66 981 094 Fax: 02 67 007 05 

NETHERLANDS Alcatel Nederlands BV Tel: 070 32 63 33 Fax: 070 32 12 066 

SLOVENIA Sophos Tel: 068 22 975 Fax: 068 22 975 

SWEDEN Dynasoft AB Tel: 0872 685 60 Fax: 0818 1145 

SWITZERLAND Tetcom SA Tel: 037-26 63 33 Fax: 037-266 400 

UNITED KINGDOM IDS Tel: 071 631 0548 Fax: 071 580 1466 

UNITED STATES Pyramid Development Corp. Tel: (203) 257 4223 Fax: (203) 257 4245 


COMPUTER SECURITY 

COMPUTER AND COMMUNICATIONS 
SECURITY WORLDWIDE 


AIRTECH COMPUTER SECURITY 

MEADOW VIEW HOUSE 
CRENDON INDUSTRIAL ESTATE 
LONG CRENDON, AYLESBURY 
BUCKINGHAMSHIRE HP18 9EQ 

TtL; +44 (0) 844 201800 FAX: +44 (0) 844 208550 
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BOOTH NO. A209, A211 


TP SUPERSUM 

386SX /486SX /486DX 
MODEL 5000 



CPU ; 386SX-20/25/33MHZ 
486SX^20/25MHz 
486DX-33MHZ 
MEMORY : 

I MB EXPANDABLE TO 16MB 
ON BOARD INTERFACE : 
IDE/FD CONTROLLER. 2S/IP 
DISPLAY : VGA BUILT IN 
RES. 1280 X 1024 IN 16 COLORS 
SUPPORT VESA MODE, 

64K HIGH COLORS(OPTION) 
ST0KA(;E DEVICE : 

1 X 3.5"HDD & 1 X L44MB FDD 
EXPANSION SLOTS : 

TWO INDUSTRIAL STANDARD 
16-BIT SLOTS 
DIMENSION:WxDxH- 
28CMx28CMx5CM(l l "x I r"x2") 


TECHPOWER CO., LTD. 

20TH FL, NO. 204 SEC. 5 
MINGSHENG E. RD. 

TAIFEh TAIWAN NO.C. 

TEL: (02)7531930 
FAX: 886-2-7531940 
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Figure 2: (Top) A close-up of a Monotype Typeface Uhmry Bembo character in 720- 
point size; (bottom) a similar character from The Serials Typecoliection *s Bamburg 
font. The arrows show the areas of poor digitizing, especially noticeable in the lump 
on the top of the character. 


kerning, type looks ugly, as unnecessary 
gaps appear within words. Samples of type 
printed from The Serials Typecoliection 
appeared to have too much kerning, com¬ 
pared with fonts from other suppliers. 

The Serials Typecoliection comes with 
1200 kerned pairs^ or pairs of characters 
whose space has been adjusted to make 
them look better on the printed page. The 
number of kerned pairs is touted as being 
an important factor in the quality of The 
Serials Typecoliection. In fact, the 
Monotype Typeface Library has more 
kerned pairs, with 1500 for many type¬ 
faces. Another point of concern is the 
quality of the digitizing used to create the 
fonts. Some of the curved and straight 


lines do not connect well (see figure 2). 

Ikarus digitizing software has a neat fa¬ 
cility for extrapolating, interpolating, 
and intrapolating a font once it’s entered. 
This allows you to create different 
weights of the same font very easily. But 
although a wide range of weights can be 
useful, it is hard to imagine anyone using 
more than three or four weights. Some of 
The Serials Typecoliection fonts use 
seven or eight weights. They are probably 
not very useful, but providing lots of dif¬ 
ferent weights is an inexpensive way to 
create 999 fonts. 

One final problem with The Serials 
Typecoliection is that you are not given 
any idea what each typeface looks like. If 
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AND WE DO WINDOWS! 
Stony Brook Pascal comes with 
full support for Microsoft Windows 3.0. 
We provide the interface units, and you use the 
windows API exactly as you would with Microsoft C. 


In fact, anything you can do with 
Microsoft® C or TurboC®, you can do 
with Stony Brook Pascal ! 

So get on the track with Stony Brook Pascal+ . You'll 
qualify for races you never could enter before. 


We agree that Borland Turbo Pascal® is a great street 
machine. But when your applications demand the 
ultimate in performance, the Stony Brook Pascal*^ 
optimizing compiler has the extra power you need — and 
an unbeatable list of standard features. 


DON'T CHANGE A LINE OF YOUR CODE 
It couldn't be easier to trade up to Pascal + . We're 100% 
language-compatible with Turbo Pascal V6. You don't 
change your Turbo Pascal programs at all. Just compile 
with Pascal + and get: 




ANNOUNCING 

PASCAltn, 


A High Performance Option 
For Turbo Pascal Users 


Execution speeds up to 100% faster 
Code size up to 30% smaller 
You get fully optimized code with NO difference in your 
program's operation! 

ELIMINATE ROADBLOCKS 

Pascal comes fully equipped to handle ANY 
programming problem you encounter. Unlike Turbo 
Pascal, we produce standard Microsoft® objects, support 
all memory models, and give you complete control over 
procedure-calling and parameter passing conventions. 


CALL NOW OR WRITE FOR INFORMATION 
800/624-7487 •805/4%-7429Ffl:c •805/496-5837 Outside U.S. 



187 E. Wilbur Rd., Suite 4, Thousand Oaks, CA 91360 
Makers of Stoney Brook Professional Modula-2 and QuickMod 


INSTANTLY LINK TO OTHER LANGUAGES 
With Pascal it's easy to interface with code written in 
any other language. This means, for instance, that you 
can have immediate access to millions of lines of 
commercial library code written by and for C 
programmers. 


Buy directly from us and pay only: 

plus shipping (and tax if applicable), 
U.S., Canada, Mexico 

includes shipping, 

3 outside U.S., Canada, Mexico 


Turbo Pascal and Turbo C are registered trademarks of Borland International, Inc. Microsoft and Windows are registered trademarks of the Microsoft Corporation. 
Stony Brook Software and Pascal + are trademarks of Gogesch Micro Systems, Inc. 
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ADVAmAGES: 
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WTOHD, FD1 S ft B ASf EXEC 3^53^25 
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TPSUPERLiTE3M 



ALBVIP38ISX/2D 

Tl.TBnWxEJDiZPS'R 

DELL32SNC 

1l-Wxa.S-Dji2.3-R 


TP5UPEmiTE3K$l 
(C CARD, FD, FEET 
AREALIBUILT-tN 


TOSHIBA HOICCARD 
SHARP NO 0a. FD 
APPLE POWER PC HAS FEET 


SPEC^ICAWN: 

CFU; 3aSSL.20/25A(Hz 
CO^FROCESSORi 3fl7SX: (OPTION) 

MEMORY: 2MB EXPANDABLE UP TO 10MB 
ropotnBe 

VGA PORTS FOR EXTERNAL DISPLAY 
1 SERIAL,! PARALLEL 
PVS 2 MOUSE PORT 
STORAGE DEVICES 

Iy2£'’ IDE HD 40/8CVB(V120MB 
1*3,5" FD L44MB 
ICCAEDSLOTY 

68 PEN JEIDA VER 4jO 
PCMCIA RELEASE 2.0 STANDARD 
POWER? 

WITK POWER MANAGEMENT & FAST CHARGE 
NLCAD RECHARGEABLE BATTERY 
DIMK^IONf 

WxDkU 275x215x 4501111 C10.a"xS.S-*l,S'} 
WEIGHTY 

4.8 IbH FD, m AND BATTE RY INCLUDED 


□ 


COMPUTEX'92 

Jane 5-9 
Taipeit Taiwam 
Booth So. A209^ A£1I 


Mr TECHPOWER CO.,LTD. 

2m n, No. 204, Sec. 5, MFngsftflng E. ffd., 
ra//ief, Tinian, R.O.C. 

Tel: (0^^1330 
Fax: W6-2-7S3194(mS3l<S 

Al tmiHl rmaare ngiMf«d tmtenwlL «f lh«r mpeeiwc flmer. 
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Choosing the Right Font 


i ot everyone nee(Js a huge collec- 
^ I lion of typefaces, but you at least 

^ want appropriate fonts for the 
A \ kind of publications you are prO“ 
ducing. Since many computer users are 
not professional typographers and de¬ 
signers, selecting the right font for the 
job is often a difficult task. Now, in 
addition to its Monotype Typeface Li¬ 
brary on CD-ROM, Monotype Typog¬ 
raphy offers font collections geared to 
specific uses. 

The prepackaged font collections, 
called Monotype Desktop Solutions, are 
currently available for three main types 
of publications: reports and presenta¬ 
tions, forms and catalogs, and newslet¬ 
ters and booklets. The Desktop Solu¬ 
tions are available in PostScript format 
for PCs and Macs, The packages will 
also be available in TrueType for the 
Mac and Windows. Each package con¬ 
tains two complete font families and 
four booklets. 

Two of the booklets are dedicated, 
respectively, to the two font families. 
Each provides information on the font 
with examples of its use. 

The third booklet, Publishing Guide 
and Glossary, is a basic introduction to 
the practicalities of publishing. It covers 
the planning of publications, writing for 
them, the reproduction of illustrations, 
and production methods. The coverage 
is brief but to the point. If you have any 
publishing knowledge at all, however, 
this booklet is largely useless. The glos¬ 
sary is useful for beginners, but a prop¬ 
er publishing dictionary would be more 
helpful. 

The fourth booklet—a guide to de¬ 
signing publications—is different for 
each of the three Desktop Solutions and 


provides a guide to designing the kind of 
documents for which each font collec¬ 
tion is intended. The advice in the book¬ 
let is clear but brief. For anyone who is 
serious about publishing, this booklet 
should be used as an introductory over¬ 
view and not as a replacement for a 
textbook on design. Also, anyone who 
knows anything about design will find 
this booklet of little practical use. It is 
all basic information—very useful, but 
only for real beginners. 

The booklets are something of a gim¬ 
mick, and even though they are well 
written and professional, you should not 
use them as replacements for full design 
books. However, they are an excellent 
introduction for novices who desire a 
package of fonts geared specifically to 
the publications they are trying to pro¬ 
duce. 

The fonts that you get with the Desk¬ 
top Solutions are established fonts, but 
they are not the ones that usually come 
with laser printers. The reports and pre¬ 
sentations package includes News Goth¬ 
ic and Pholina: the forms and catalogs 
package includes A rial and Amasis; 
and the newsletters and booklets pack¬ 
age has Plantin and Abadi Condensed. 
This third package also includes the 
Plantin Expert Set for high-quaiily re¬ 
production. 

At £129 per package, these collec¬ 
tions may be attractive to professional 
designers and publishers as well as be¬ 
ginners. This price is about half what it 
would cost to buy the fonts separately. 
So even though professionals may throw 
away the booklets in Desktop Solutions, 
the fonts will have been bought at a 
knock-down price. This alone makes 
them worth buying. 


you want to see samples of each typeface, 
you must purchase a book that costs £29. 

The Monotype Typeface Library 
on CD-ROM 

Monotype's CD provides a very different 
picture from the one presented by The Se¬ 
rials Typecollection. I had some initial 
difficulties using the disc, chiefly be¬ 


cause it was a prototype version of a CD 
that can be used with either a PC or a Mac. 
I was assured by the company that the 
problems I encountered won't happen on 
production CDs. I also hope that the com¬ 
pany has rearranged the material on the 
CD. It was hopelessly disorganized on the 
disc I reviewed, and finding my way 
around the items was time-consuming 
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ION: The Eye of your 


It looks like another cat and mouse game, 
right? But this time your mouse is safe: the 
new cat is Canon’s ION, the revolutionary 
still video camera for the IBM AT or compatible 
computers. Having an ION attached to your PC is 
like having a full- 
colour 3D scanner 
which fits in your 
coat pocket. The ION-PC 260 Kit gives you all you 
need to capture full-colour still video pictures on 
floppy and transfer them to your computer. 

A camera, digitizer board, image retrieval software 
and cables are aU included. The software offers a 
choice between 24 bit colour and 8 bit monochrome 
acquisition, and provides a number of other image 
modification functions including zoom and rotate. 
The ION-PC 260 Kit lets you select a variety of PC 
file formats for a wide 
range of applications: 


Computer 


With the lON-PC 260 Kit you can finally 
explore the endless possibilities offered by 
having high-quality, full-colour still video images on 
your PC. For more information fill in the coupon 
below and return to: 

Canon Europa, StiU Video Department, 

P.O.Box 2262, 1180 EG Amslelveen, 
the Netherlands 




Cat 


Canon 


Address: 


• Desktop publishing 
- - newsletters, cata¬ 
logues, manuals 

• Multi media - - pre¬ 
sentations, point-of- 
sale, training 

• Graphic Design - - archi¬ 
tecture, advertising, design 

• Database - - personnel, stock 
control, manufacturing 

• Scientific Analysis - - medical, 
research, industry 


and Mouse? 


Name: 


T 

es, please send me more information about i 
canon ION - 260 PC Kit. 1 


■ 

I 


P G K i -t 


City: 


Still Video Camera RC-260 


Shoot, see, and Manipulate 


I Country:.__ i 

I Tel:. I 

I BY/06/06/92 | 

I-1 


Canon and ION are re|n»tered trade mark of Canon Inc.. IBM and IBM AT are registered trade mark of International Business Machines Corporation. 
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Hassle-Free Printer Sharing 

for the HP LaserJet II, IID, III and HID 


PC 

MAGAZrNE 


“The ServerJet is the smoothest and most practical 
way I know to share a LaserJet” Frafik /. DerJIdn EJifar 

PC Magazine 


Here s bow everyone in your office 
can have their own HP LaserJet 
printer without breaking the corpo¬ 
rate budget. 

It s called the ServerJetr 

Simply plug the ServerJet into your 
HP Laserfet. Stretch phone cable to 
each computer Then up to 12 people 
can simultaneously whcjooosshh 
documents to the LaserJet at speeds 
as fast as 115,200 baud* 

The ServerJet is available in a variety 
of models with up to 4MB of buffer 
memory to spool your print jobs* 

To order your ServerJet or for 
more information, call one of ASP's 
authorized distributors: 


Australia 

Sprinter Product* Ply Ltd 
Tel: 2-9778155 
Fax: 2-9762442 
Belgiufli 
tnfo ItnivcTse 
Td: 52-20018J 
Fax: 52-224785 

France 

Uvingslone Technologic 
Td: 1-69070769 
Fax: 1-69070060 

Germany 

Danironic Vertriebs GmbH 
Td; 8J82-78043 
Pax; 8382-74768 


NeOierlanda 

Switch Components 
Td; 74-503550 
Fax; 74-503444 

Switnrlaiid 

Dantionic Datacom AG 
Td; 55^85200 
Fax; 55-482424 

Uiiilail Kingdom 

Pertpherique 
Tel; 252-812249 
Fax; 252-812342 

Printware 

Td; 705-877111 
Fax; 705-871111 


^ASP 

ASP COMPUTER PRODUCTTS, INC 

160 San Gabriel Drive, Sunnyvale, CA 94086, USA 
Telephone: 408-746-2965 • Facsimile: 408-746-2805 


Scrwijcl b A traiicmark of ASP Ccmpuicr Producta, Itn:, / HP Uscrjcl la & rt^istrreil irudcimarlc of Hewkfi-Pacbrd Q>- 
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and confusing. This serious reservation 
aside, The Monotype Typeface Library 
offers a much more professional approach 
to type than does The Serials Typecol- 
lection. 

The fonts on this CD are well known, 
established, widely used, and from laige 
type foundries* There are designs from 
many of the world's leading typogra¬ 
phers, and every font is guaranteed to be 
compatible with copies in typesetting bu¬ 
reaus. This means you can buy the Mono¬ 
type CD and send your file off to be type¬ 
set even if the bureau does not have the 
CD. As long as it has the relevant font, it 
won't matter where it came from* 

The Monotype Typeface Library also 
differs from The Serials Typecollection 
because it provides the proper italic ver¬ 
sions of each typeface. Also, the quality 
of kerning in The Monotype Typeface Li¬ 
brary fonts is well known* The availabil¬ 
ity oH 500 kerned pairs is yet further con- 
firmation of the greater qua lily of the type 
in The Monotype Typeface Library. 

Another difference is that The Mono¬ 
type Typeface Library costs just £99* For 
that, you receive 12 fonts, making them 
£8.25 each. The remaining 1500 fonts on 
the CD are locked—protected by the pass¬ 
word system—and can be used only after 
payment of at least £40 each* If you want 
to have the entire collection, it costs ap¬ 
proximately £18,000, which is £12 per 
font— 17 times more costly than The Seri¬ 
als Typecol lection* 

A further benefit of The Monotype 
Typeface Library is that the fonts can be 
made to work with Hewlett-Packard 
printers using PCL (Printer Control Lan¬ 
guage)* The Serials Type col lection is re¬ 
stricted to PostScript printers and bit-map 
machines that can support TrueType. 

The Monotype Typeface Library con¬ 
tains the entire Adobe Typeface Library, 
Monotype's own collection, called Clas¬ 
sic Fonts, and the typefaces from Font Bu¬ 
reau. The Monotype CD works on CD- 
ROM drives attached to a PC or a Mac. 
The Serials Typecol lection CD is avail¬ 
able only for the Mac, with a PC version 
due out soon* 

Choosing the Best 

If you want quality fonts, you should opt 
for The Monotype Typeface Library or 
Type On Call from Adobe* The Serials 
Typecollection has some serious faults 
for publishers and others who want qual¬ 
ity type* Also, if you want to save money, 
go for The Monotype Typeface Library: 
You get 12 fonts for your £99, and you may 
need to spend only a few hundred pounds 
for the handful of fonts that you’ll need 
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(Europe) Ltd. 


»NEW* NEXT DAY! DELIVERY TO MOST PARTS OF EUROPE 

WE GUARANTEE TO BEAT ANY ADVERTISED EEC LANDED 
PRICE ON MEMORY MODULES. 

OR WE WILL EAT THIS ADVERT.!! 

♦Transport Cost from £7 in EEC. (4-DAYS)*NO EEC IMPORT DUTY. *100% Compat¬ 
ible. *5 Year Warranty. *Easy to Install High Quality products *Full Range of Products. 


For Parts Not 
Listed Please 
Contact US. 


For a Fast Response Contact Us FIRST on 
Tel;372-1917 or Fax:625-7649 (7Lines) 
Codes: (UK 071), (International 4471) 


30-Days Money 
Back Guarantee 


Price £ "Part 


AT Memory Cards 

Boca AT Pluses Years Warranty*LIM 4 


£116-4MB E164-8MB 


2MB 
AST 

Premium ExeJsJote Bk 
Premium 
Premium 
Compaq 

E&: S Same Price 4MB Module 


4MB 

4MB 

8MB 


E&S 

386/33 

486/33 

486/33 

486c 

Slt/386 


Same Price 4MB Card 


2MB 

8MB 


4MB 

4MB 

8MB 

4MB 

16MB 

8MB 

4MB 

8MB 


115144 
116561 
116568 
128877 
110237 
Lte/386 1121125 
Lte/386 Lite ‘^NEW^^ 

DEC 

DEC-STATION/DECSys 
Deckit Station/DESSys 
VaxStation 3100 
DELL 

325P^33D/P 
SG4D/120 
Epson 

Equity lIE,386/20/25 IM 

Equity IIE,386SX 2MB 

IBM rs/2 
2MB 6450604 
2MB 6450608 
MCRAM32 Plus NEW 
Up to 128MB of Memory (OK) 
NEC 

4-8MB PowerMatc SX+ 

2MB PowerMate 386/25 
Sun279 

16MB Sparc4/40/60/65 
Toshiba 


£2601 

130 

110 

280 

115 

161 

66 


2MB 

2MB 

2MB 

4MB 

2MB 

4MB 

2MB 

2MB 

8MB 


T1200XE 
T1600 
T3100SX 
T3100SX 
T3200SX/C 
T3200SX/C 
T5100/T5100C 
T5200/T8500 
T5200/T8500 
Laser Printer Memory 
HPIIISi 1MB 

221 SHP IllSi 4MB 

32MB 1210 HP 111/lIlD/IIlP 1MB 

8MB 205 HPIl/IID 2MB 

122 IBM Laser 4019/E 1MB 

178 Panasonic 4450i/4420 
Call-Epson EPL 6000 1MB 
Epson EPL 7000 1MB 
OKI Data 400 1MB 
OKI Data 800/8201MB 
Cannon LBP-4 1MB 
LaserPix 3.0 ♦NEW ♦ 
Increases Resolution of 
Printers to 2400 DPI 
Sample output. 


194 

840 

423 

103 

298 


T1000/T2000 

T1000/T2000 

T1000/T2000 

T2000-SXE 

T2000-SXE 

T2000-SXE 

T4400/T6600 

T4400/T6600 


2MB 

4MB 

8MB 

2MB ♦NEW 
4MB ♦NEW 
8MB ♦NEW 
4MB ♦NEW 
8MB ♦NEW 


55 

90 

65 

65 

169 

399 

160 

580 

95 

205 

350 

116 

193 

360 

193 

360 


Address: 

36A, Kilburn High Road 
London NW6 5UA 
UK 


HP 


Price £ 


68 

68 

68 

142 

68 

142 

73 

73 

278 

52 

149 

42 

75 

55 

55 

55 

55 

69 

120 

133 

LASER 

1159 


Software Packages 

® Full Range of all popular 
software packages at very low prices. 


Special Offer Box 


MS Window 3+DOS 5 

69 

Excel 3.0 

237 

MS Word for Window 

237 

PageMaker 4.0 

385 

Word Perfect S.lfor Window 

193 

Word Perfect 5.1 for DOS 

193 



Exclusive World Distributor. 
Multilingual Word Processor. 
Interlingual© 

^Supports over 20 languages. Allows 
cooxistance of different languages along 
side each other. In any 
combinations.(ie)Kussian and Spanish, 
German etc. 

Supported by various Compilers.£150 

Hard Disk Drives 

Connor / Fuji tsu / N EC / Sega te 

Fax/Modeni Call 

Standard Memory 

1MB by 9 (70ns) 25 

256K by 9 (80ns) 15 

Set of 9 1MB chips 25 

Set of 9 256K chips 21 

Lan Adaptors 

"Intel Net port 390 

1 D-Link 250 

Mulitple I/O port-8 490 

■Coprocessors Call 

"Printers 

HPIIIP (220V) 685 

HP III (220V) 1005 

jHPIIID (220V) 1570 

, jToner Cartridges for HP IIU^ 44 

I jToner Cartridge for HP Ill 49 

DoskjetSOO 273 

|HP 95LX,POQET MEMORY 
I Full Range of Static and Rash Memory 
i’CMCIA/JEIDA STD CALL 


Prices are subject to change without notice. 
Payment by : VISA/ACCESS/Master Charge 
Wire Transfers/LC/Money Orders. 
Advertised Prices are in UK Sterling. Payments Can be In UK 
Sterling or US Dollars. All Trade Marks are recognised. 


Tliis advert was printed using HP III 
AND LASER FIX 3.0. 

With No modifications 
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Converts FORTRAN to C++! 


C-H- is ideal for object-oriented solutions, high level simulations 
and robust code! 

For_C+H- generates full C+4 prototypes while optimizing code for 
readability and ease of maintenance. I/O and character trans¬ 
lations use standard functions, where possible, and function 
arguments are passed either by value or reference. 

_ Take Advantage of C++ Power _ 

C++ offers superior handling of complex data types, enhanced 
support for call by reference, and retains more FORTRAN style 
than in C. While F0R_C++ does not object-orient your 
FORTRAN, it uses advanced C++ constructs for optimum trans¬ 
lations. Code looks hand-written, Is compilable and ready to run. 

Call today for more information! 

COBM.T BLUE RS. Ask about FOn_ C 

and FOR STRUCT—our 

COBAlLT BLUE, INC. .. “ , ... 

075 OLD ROSWELL ROAD owef couB irsnsiBuon 

SUITE D-^DP afjfj maintenance toots. 

ROSWELL, OA S007B. USA 
FAX lAD^: BilO-11 as 
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over the coming years. With The Serials 
Typecol lection, you pay £666 straight¬ 
away, and you may tise only a couple of the 
fonts in the foreseeable future—working 
out as a very expensive price per font. 

The Serials Type col lection will suf¬ 
fice if you are not a serious publisher and 
simply want to produce in-house docu¬ 
ments using a wide range of type* But 
other than that, I can’t see any significant 
reason for buying this CD* The advertis¬ 
ing for this product makes you think you 
are getting a good deal with 999 fonts for 
£666. It seems too good to be true, and, 
frankly, it is. Stick with the traditional 
type suppliers for quality and for estab¬ 
lished font designs. You may pay more per 
font, but an old adage proves true in pub¬ 
lishing—you get what you pay for. ■ 


Graham Jofies, of Berkshire, U, K., is an 
award-winning freelance writer and pub¬ 
lishing consultant. You can reach him on 
BIX c/o "editors ." 


THE FACTS 


The Serials Ty|iecollectioii 

£666, including VAT 

The GBM Group pic. 

2 Heyrod St* 

A 

Manchester Ml 2WW 
U*K* 

44-61-2735562 
fax: 44-61^2733957 

Circle 1417 on Inquiry Card. 

The Monotype Typeface 
Library on CD-ROM 

Basic CD with 12 unlocked 
fonts, £99 

Monotype Desktop Solutions 
£129 each 

Monotype Typography Ud. 
Honeycrock Lane 
Sal fords 
Redhill 

Surrey RHI 5JP 
U.K. 

44-737-765959 
fax: 44-737-771827 

Ctrck 1418 on Inquiry Card. 

Requirements: 

The Monotype collection will 
run on an IBM PC or Macintosh 
with a CD-ROM drive. The 
Serials Typecollection is 
currently for the Mac only* 
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PIM FORTRAN COMPILERS 


1 NEW LAHEY F77L-EM/32 5.0 is now bundled with \ 

n royatty-free version of Phar Lap’s Extender & VMM, | 
h 486 optimisation, arrays > 16 Mb. new debugger, etc. | 

1 ONLY £660. 



1 FS-Fortran 77 

DOS 

E35 L 

1 LaheyF77L5.0 

DOS 

£340 i* 

i Lahey Personal Fortran 

DOS 

£75 1 

1 LPIRM/FORTRAN3.1 

DOS 

£535 t 

i MS Fortran 5,1 OS2&Win&DOS 

£205 

[j Prospero Fortran 

DOS 

£145 1 

h Prospero PC Fortran 

DOS 

£55 1 

j Watcom F77 8.5 OS2&Win&DOS 

£275 ^ 

RN77/386 

386 

£765 ^ 

RN77/486 

386 

£895 ? 

Lahey F77L-EM/32 5.0 & PL386 

386 

£660 « 

11 Watcom F77/386 8.5 Win&386 

£450 1 

■11^ LOW PRICES 


yirnncA^ i” nnoi iun 




Microsoft Basic POS 7.1 


£222 

Microsoft C/C-f-f 7.0 


£222 

Microsoft C/C-f-f Upgrade 


£99 

Microsoft Cobol 4.5 


C435 

Microsoft Fortran 5.1 


C205 

Microsoft Macro Assembler 6.0 


C75 

Microsoft Pascal 4.0 


£139 

Microsoft QuickBASIC 4.5 


£50 

^ Microsoft QuickC 2J5 


£50 

Microsoft QuickC & Assembler 


£83 

Microsoft QuickC for Windows 


£95 

Microsoft QuickPascai 1.0 


£50 

Microsoft Source Profiler 


£45 

[ Microsoft Test for Windows 


£185 

Microsoft Visual Basic 


£95 

Microsoft VB Prof Toolkit 


£135 

Microsoft Windows 3.1 


£70 

; MS Windows SDK 3.1 (in C 7) 


£222 

Borland C-f-t- 3.0 


£199 

Borland C^+ & AFX 3.0 


£295 

, Borland C-f-^ & AFX Upgrade 


£189 

1 Borland Corporate Prod Pack 


£330 

dBase IV 1.5 


£335 

ProtoQen for Borland C^-t- 


£39 

Turbo C-t-i- 3.0 


£50 

Turbo C-f-f A Turbo Vision 3.0 


£70 

( Turbo C-^-t- for Windows 


£85 

Turbo Debugger & Tools 


£89 

’ Turbo Pascal 6.0 


£69 

^ Turbo Pascal Professional 6.0 


£137 

Turbo Pascal for Windows 


£103 

Turbo Vision 3.0 


£25 

f Paradox 3.5 


£335 

1 Paradox Engine 2.0 


£199 

|; WITH FULL TECHNICAL SUPPORT 


C R C+* COMPILERS 1 



NEW HIGH C/Ot-h 386 3.1 bdudes templates, 
global optimiser, Borland Oh- compatibility options, 
support Phar Lap, Ergo & Rational Extenders. 
ONLY £475. 

NEW WATCOM 0386 9.0 includes 486 
optimisations, generates PenPoint and OS/2 2.0 
apps/DLLs (as well as DOS-386. Windows and 
AutoCAD ADS & ADI). Can be hosted on OS/2 2.0 
and integrated with Wor1(frame/2. ONLY £485. 

NEW WATCOM C 9.0 DELTA PACK adds 16-bit 
support (DOS. Windows. OS/2 1.x) to 0386 
9.0 for ONLY £99. 

NEW MICROSOFT C/C-h+ 7 includes the full 
Windows 3.1 SDK (total over 10,000 pages of 
documentationf!). THIS IS NOW SHIPPING. The 
Upgrade indud^ the 3.1 SDK software only - die 
additional docs are available separately - 
call us for details. 


Aztec CJ86-C 

DOS 

£260 

Borland C-t-*- 3.0 

WinWXDS 

£199 

Borland C++& AFX 3.0 

Wir>&DOS 

£295 

Borland C++ & AFX U/G 

Win&DOS 

£189 

Microsoft C/C++ 7.0 

Win&DOS 

£222 

Microsoft C/C++ Upgrade 

Win&DOS 

£99 

MS QuickC 2.5 

DOS 

£50 

MS QuickC & QuickAsm 

DOS 

£83 

MS QuickC for Windows 

Win 

£95 

Topspeed C Prof 

Win&DOS 

£165 

Topspeed C++ Prof 

Win&DOS 

£165 

Tuft)oC++ 3.0 

DOS 

£50 

Turtw C++ tor Windows 

Win 

£85 

Watcom C 8.5 OS2&Wir^DOS 

£275 

Watcom C 9 Delta Pack for C/386 


£99 

ZortGch C++ 

Win&DOS 

£370 

Zoftech C++ S&E 

Win&DOS 

£550 

High C/C++386 31 

PL386 

£475 

Intel 386 C Code Builder 

Win&386 

£370 

NDP386C 

386 

£545 

Watcom C/386 9.0 

Win&386 

£485 


GREY 

MATTER 


f MlihitrUm, Bnvu Till ’S 7DF J 


Prices do not include VAT or other local taxes, hut 
do include delivery in the UK and Europe. 
Please checK prices at time ol order as ads are 
prepared some weeks before publication. 
This page lists some ol our products- call us tor a 
complete price list and details ol discount structure. 
ORDER BY PHONE WITH YOUR CREDIT CARO. 

TEL: (0364) 53499 

FAX: (0364) 53071 


C Asynch Manager 

DOS 

£110 

C Comms Toolkit 

DOS 

£89 

Essential CkMnms 

DOS 

£150 

Greenleaf (^ommLib 3.2 

DOS 

£175 

Silvercomm C Asynch 

DOS 

£125 

Database 



Btrieve 

Win.DOS 

£310 

C-treePhjs 

DOS 

£310 

CodeBase 4.5 

DOS 

£195 

D-ISAM 

DOS 

£275 

Faircom Tooltxw Prof 

DOS 

£645 

Pro-Cv2.1 

DOS 

£145 

Pro-Cv2.5 

DOS 

£495 

Raima Data Manager 

Win.DOS 

£425 

SoftFocus Btree/ISAM 

DOS 

£70 

Sycero.C Network 

DOS 

£895 

Graphics 



Essential Graphics Chart 

DOS 

£110 

Essential Graphics Kernel 

DOS 

£115 

Essential Graphics GUI 

DOS 

£85 

Graphic 6.0 

DOS 

£260 

graphics-MENU & Data Entry 

DOS 

£155 

GSSGDT 

OS2,DOS 

£425 

GX Graphics 2.0 

DOS 

£135 

HALO Professional 2.0 

DOS 

£245 

MetaWlNDOW3.7c 

DOS 

£155 

PCX Toolkit 5.0 

DOS 

£135 

Real-Time Graphics & M/CT 

DOS 

£145 

TEGL Windows TooBut II 

DOS 

£65 


DISK COPYING 


We can copy Hies to end from 600 disk formats including CP/M. 

CP/M-86. MS- DOS, PC-DOS, APPLE, SIRIUS, BBC. TORCH, 
APRICOT, HP-150. TRSOOS. AMSTRAO, ATARIST, MACINTOSH. 
Our charge is £10.00 * disk * VAT with discoants on small 
quantities and disks are normally despatched within 24hr$ ol 
receipt. For more iniormation call us. 
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L PROGRAMMING fooiuf 


Ada 

Algol 


Assemblers 

AWK 


Basic 

C 


C++ 

Cobol 


Comal 

Comms 


Cross Dev 

Database 


Debuggers 

Editors 


Forth 

Fortran 


Graphics 

Icon 


Linkers/Locaters 

Lisp 

■1 

Logo 

Modula-2 

1 

Pascal 

Prolog 

I 

Rexx 

Smalltalk 

1 

Snobol4 

Version Control 1 

Windows 

Yacc A Lex 


1 We stock many items for which there Is no E 

1 space in these advertisements. 

1 

TOOLS 1 

w 

5i>. 

Screen 

1 

C Windows Toolkit 

DOS 

£59 1 

C-Scape + Look&Feel 

OS2&DOS 

£370 1 

C-Worthy 

DOS 

£389 1 

Greenleaf Datawindows 

DOS 

£215 

MEWEL Window System 

DOS 

£175 j 

Object Professional for C++ 

DOS 

£140 

Panel Plus II 

OS/2&Win&DOS 

£260 

ProtoGen 

Win 

£55 

ProtoView 

Win 

£299 

TCXL-DOS6.0 

DOS 

£75 

Vermont Views V3.0 

DOS 

£299 

Vitamin C V4.0 

DOS 

£250 

General & Systems Libraries 


C Tools Plus/6.0 

DOS 

£90 

CodeRunner 

DOS 

£140 

Heap Expander 3.0 

DOS 

£85 

Hold Everything 

DOS 

£130 

POK£1.£2,£3 

DOS 

£70 

PowerSTOR 

DOS 

£85 

Residenl-C 

DOS 

£115 

TesSeRacl TSR Dev Sys 2.0 

DOS 

£69 

Math A Scientific 


C/Math Toolchesl & Grafix 

DOS 

£45 

Huge Virtual Array & NAT 

DOS 

£145 

Mathpak 87 

DOS 

£85 

Science & Eng Tools 

DOS 

£55 

Tools 


C-Clearty 

DOS 

£85 

Clear + for C 

DOS 

£140 

CodeCheck Prof 

pos 

£435 

LALRPro4.2 

DOS 

£275 

MKS LEX & YACC 

DOS 

£165 

PC-Lint 

OS2&DOS 

£75 

PCYACC Prof 

DOS 

£435 

Source Print 

DOS 

£75 

Tree Diagrammer 

DOS 

£75 


GENERAL PROGRAMMERS UTIUTIES 


Source Doc/Xref/Pretty Printers 


Linkers 


Flowcharttftg III 

DOS 

£175 

Easyflow V7 

DOS 

£180 

SourceDoc 

OS2&DOS 

£270 

Source Print 

DOS 

£75 

Tree Diagrammer 

DOS 

£75 

RFFlow 2.0 

Win 

£69 


Make/Version Control 


MKSRCS 

DOS 

£165 

; MKS Make 

DOS 

£100 

PVCS Version Manager 

DOS 

£390 

; PVCS Config Builder 

DOS 

£165 

i SMS 


DOS 

£445 

i Sourcerer's Apprentice Prof 

DOS 

£429 

i TUB4.12 

DOS 

£65 


BASIC FOR WINDOWS 


■ GFA-BASIC for Windows 

Win 

£170 

MS Visual Basic 

Win 

£95 

Realizer 

Win 

£275 


Visual Basic Libraries 


[ Comms Lib (Microhelp) 

Win 

£95 

i PDQ Comm for Windows 

Win 

£69 

: Btrieve 5.1 

Win 

£310 

; CodeBase 4.5 

Win 

£195 

; MS VB Ub for SQL Server 

Win 

£300 

1 ObjectTrleve/VB 

Win 

£250 

PowerLibW 

Win 

£195 

Raima Data Manager 

Win 

£425 

VB/ISAM MX 

Win 

£59 

Graphics Server for VB 

Win 

£85 

PowerShoW 

Win 

£325 I 

Microhelp Muscle 

Win 

£125 i 

MS VB Prof Toolkit 

Win 

£135 1 

QuickPak Pro for Windows 

Win 

£120 P 

VBTools 

Win 

£79 I 


OPTLINK 

DOS 

£125 

OPTLINK/Windows 

Win 

£290 

Phar Lap Unkloc 

DOS 

£560 

Rink86 Rus 

DOS 

£300 

RTLink/Rus 5.0 

DOS 

£290 

DEBUGGING TOOLS^^^m 

Bounds Checker 

386 

£220 

Multiscope lor DOS 

DOS 

£140 

Muttiscope lor Windows 

Win&DOS 

£270 

Multiscope lor OS/2 

OS/2 

£315 

Periscope 1/512K 

DOS 

£490 

Periscope II 

DOS 

£150 

Periscope ll-X 

DOS 

£130 

Periscope/EM 

386 

£195 

Quaid ^ 1 alyser 

DOS 

£130 

Soft-ICE 

386 

£340 

Solt-ICE/W 

Win-386 

£340 

Soft-ICE & Bounds Checker 

386 

£470 

m c& C-n- WINDOWS LIBRARIES j 

Btrieve 

Win 

£310 

CodeBase 4.5 

Win&DOS 

£195 

j dAnaiyst Gold 

Win&DOS 

£230 

i POET 

Win 

£299 

C++/Views 

Win 

£270 

] GULMaster 

Win 

£380 

* ObjectGraphics tor C++ 

Win 

£159 

ProtoGen 

Win 

£55 

i ProtoGen for Borland C++ 

Win 

£39 

ProtoView 

Win 

£299 

Win++ 

Win 

£145 

Windows Control Palette 

Win 

£85 

, WindowsMaker Pro 

Win 

£545 

Zinc (inc Source) 

Win&DOS 

£325 


Circle 428 on Inquiry Card. 
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INTERNATIONAL SHORT TAKES 


Psion Dacom Delivers One Modem for Europe 



T he PDM40F is one of a 
new range of pocket mo¬ 
dems from Psion Dacom that 
can act as a V.22bis (2400- 
bps) modem with V.42bis er¬ 
ror correction and data com¬ 
pression. It can also send and 
receive faxes from Group 2 
machines at 96(X) bps. 

Psion Dacom has also added 
to the modem range a remov¬ 
able “personality module” 
that solves the problems of 
using a modem abroad. The 
module contains country-spe¬ 
cific electronics for connect¬ 
ing to a public phone system 
and includes the correct con¬ 
nector for the wall socket. 

The handsome unit has a 
gray plastic case that is rough¬ 
ly rectangular and about the 
size of a chocolate bar. The 
modem itself, however, is 
smaller than this image sug¬ 
gests, because the lower third 
of the case is actually the re¬ 
movable personality module. 

The review machine that I 
looked at came with the U.K. 
adapter, which has a 2-meter 
lead with a British Telecom 
wall plug at one end. Other 
adapters may contain elec¬ 
tronics to handle the quirks of 
different national public tele¬ 
phone systems or even radio 
communications. The remov¬ 
able section of the unit also 
bears a miniature jack socket 
for plugging into an optional 
acoustic coupler, which solves 
the problem less elegantly (and 
less thoroughly) but is also less 
expensive. 

At the top of the case is a cal¬ 
culator-style LCD screen that, 
Tm delighted to report, actu¬ 
ally shows useful information 
rather than those three-letter 
signal acronyms that have 
meaning only for communi¬ 
cation engineers. The LCD 
shows you the power and bat¬ 
tery status, line speed, error 
correction and compression 
status, and whether you are in 
fax mode. It also flickers the 
state of the Rx and Tx lines. 
Set in a sloping step in the 


middle of the PDM40F*s case 
are three large yellow buttons 
for power on, power off, and 
standby mode. You can power 
the PDM40F from two AA al¬ 
kaline batteries, an optional 
rechargeable nickel-cadmium 
pack, or via an adapter. 

The modem exploits Psion 
Dacom’s expertise in power¬ 
saving circuitry, which the 
company developed for the 
MC and Series III computers. 
As a result, you get around 8 
hours of operation from two 
AA cells (at 2400 bps with 
V.42bis compression), or even 
longer when you run the mo¬ 
dem at slower speeds. 

Standby mode puts the 
PDM40F into a power-saving 
state from which it awakens 
when it receives a ringing 
tone. Regrettably, you cannot 
wake the modem from standby 
mode simply by sending AT 
commands from your commu¬ 
nications software. Thus, 
standby mode is of little prac¬ 
tical use to portable PC users. 
Waking up the modem from 
the terminal end requires a 
special hardware signal con¬ 


nected to pin 11 of the RS-232 
interface, and this feature is 
intended principally for em¬ 
bedded remote data-logging 
applications. 

It would be nice to be able to 
report that the bundled soft¬ 
ware is as excellent as the mo¬ 
dem, but Tm afraid I can’t. 
Both Breakout Plus (the com¬ 
munications program) and 
Breakout Fax are text-mode 
programs with old-fashioned 
and cumbersome user inter¬ 
faces. Breakout Plus has plen¬ 
ty of features, including Ker- 
mit, XMODEM, YMODEM, 
and ZMODEM file transfer 
protocols, but it has a crude 
log-file control and no learn 
mode or script language. To 
automate log-ons, you have to 
assemble bizarre strings of 
flashing control characters. 
Anyone who wishes to use it to 
do more than just dial a service 
and read from the screen will 
quickly become frustrated. 

Breakout Fax is better, but 
it’s still very far from being 
state of the art. The program 
is based around an on-screen 
dialing directory with pull¬ 


down menus for control. 
There is a small memo editor 
that lets you construct and 
send simple text faxes quickly. 
You can capture graphical 
printer output from other pro¬ 
grams to send as faxes, but the 
awkward file browser and the 
fact that you need a separate 
program to view faxes make it 
all rather tedious. 

Under DOS, you can send 
and receive faxes with Break¬ 
out Fax operating in the back¬ 
ground as a TSR program, 
where it occupies a thumping 
256 KB of memory. Under 
Windows 3.0, however, I was 
not able to make the back¬ 
ground facility or the printer- 
capture feature work at all. 

The Psion Dacom PDM40F 
is an excel lent modem for any¬ 
one who needs to communi¬ 
cate while traveling; it may be 
the first modem that’s de¬ 
signed from the start to be in¬ 
ternational. But you can do 
much better by using, for ex¬ 
ample, Odyssey and DOSFax 
(or WinFax Pro and Dyna- 
Comm under Windows) in¬ 
stead of the bundled software. 

•—Dick Fountain 


THE FACTS 


PDM40F 

with communications 
and fax software, £499; 
acoustic coupler, £75; 
mains adapter, £15; 
rechargeable battery 
pack, £20; 

extra national public- 
telephone-network 
adapters, £50 to £70 

Psion Dacom pic. 

Dacom House 
Presley Way 
Crownhill 
Milton Keynes 
MK8 OEF 
U.K. 

44-908-261686 
fax: 44-908-261688 

Circle 1071 on Inquiry Card. 
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SOMEONE WILL BE 
PRICE DIS-ORIENTED 


It's ina/itable. Faced with the superior quality and moderate 
prices of our monitors, someone will be disoriented. And to 
obtain the same results, thev are going to discover that many 
things are necessary “ high specialization and large scale 
proouctivity, assemoly line automation, fully independent 
ability to construct each individual component. But 
industrial efficiency is not enough. Production must 
undergo severe quality control and the 
toughest of all tests: «Burn-in under 
extreme condidons», to 
which all of our monitors 
are constantly subjected* 




All this in full respect for European community regulations 
on standards for safety and electromagnetic emissions. 
Lastly, they will have to take into account Italian design and 
a complete range of monitors offering models of long-term 
stabihty. And a sales organization which is always ready to 
fulfil any request, as regards both delivery of products and 
technics assistance. So our competitors' dismay is not 
surprising and their disorientation is fully justified, 
although we ourselves are sure of 
achieving even 
better results 
the future. 



in 


fU HANTAREX 

A LEADING INDUSTRY IN MONITOR TECHNOLOGY 


Headquarter: Via Perfetti Ricasoli, 78 - 50127 Firenze - Italy - Fax 59 55/4220129 


UNITED lONGDOfti 

London 

Tet 44^1-778-1414 
Fax44-8l459^M8 


GERMANY 

Altenklrdien 
Tel. 49-2681-3041/2 
Fax 49-2^1-7222 


SPAIN 
Barcelona 
Tel. 34’3'3232941 
Fax34-j453Sl63 


GREECE 

Athens 

Tel. 30-1-9910950 
Fax 30-1-993^1 


HUNGARY 

Budapest 
Tel. 36^14832366 
Pax 36-1-1145965 


SOVlEr UNION 
Moscow 
Td. 95-3342974 
11x412160 ANTAR^U 
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INTERNATIONAL FIRST IMPRESSIONS 


The Persistent POET Provides Powerful OOP Data Storage 
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T hose familiar with OOP 
(object-oriented pro¬ 
gramming) no doubt know 
that the three cornerstones of 
the OOP faith are encapsula¬ 
tion, inheritance, and poly¬ 
morphism. BKS Software 
claims that an additional cor¬ 
nerstone-persistence (or, 
specifically, a persistent ob¬ 
ject store)—is required to 
make OOP a truly practical 
technology for most applica¬ 
tions. As a means to this end, 
the company offers POET 
(which stands for Persistent 
Objects and Extended Data¬ 
base Technology), an object- 
oriented database system. 

Basically, a persistent ob¬ 
ject store is a store where ob¬ 
jects, once created, exist until 
they are explicitly deleted, 
regardless of whether an ap¬ 
plication terminates or the ob¬ 
jects go out of scope . By add¬ 
ing the keyword persistent 
to a C + + class definition, ev¬ 
ery instance of that class will 
be recorded inthe object store. 

The major disadvantage of 
the relational model is that any 
change to the relations, fields, 
or data types can require a 
considerable amount of work 
in reconciling the problems 
and incompatibilities that are 
created. With POET, you can 
make a change simply by in¬ 
heriting the former class and 
adding the extra data types 
and programming methods 
required to process the new 
data-storage requirements. 
This is a neater and intrinsi¬ 
cally more robust technique. 

To use POET, you must 
make several changes to the 
way in which classes are de¬ 
fined. To make this process 
easier, the package includes 
a header-file compiler that 
takes a slightly modified 
header file and adds all the 
extra code needed by the 
C + + compiler to understand 
the persistent objects. Typi¬ 
cally, you just add persis- 
tent to the start of the class 
definition, as in the following: 


persistent class Pixel 

{ 

public: 

intxjj'f 

} 

You then save this in an .HCD 
file. The PTXX compiler then 
creates an .HXX file that in¬ 
cludes the extra class informa¬ 
tion required for the object 
store. Typically, POET cre¬ 
ates a modified class defini¬ 
tion that would read class 
Plxel:public PtObject. 
This simply inherits the new 
class Pixel from the POET 
object-store root class PtOb¬ 
ject* This then allows all the 
object-store container classes, 
which in this case would in¬ 
clude PlxelAllSet and Plx- 
elQuery, to be accessed in the 
main body of the application. 
These classes can then be used 
to access the objects in the 
store when required. 

The PTXX compiler will 
also create an object store if 
one doesn’t yet exist, register 
all the new or modi fie del asses 
with that object store, and 
create the internal POET Fac¬ 
tory clas s requ i red to actu ally 
make the objects persistent. 
Although this all sounds rath- 
er complex, a quick run- 
through of the sample applica¬ 
tions reveals that this is a neat 
and fairly comprehensive in¬ 


terface to the object store. 

To make this technology 
easier to use, BKS Software 
created a Windows 3.0 IDE 
(integrated development envi- 
ronment) that helps you to 
maintain the classes and com¬ 
pile the .HCD files. It also 
provides additional tools, such 
as an object browser and a 
source editor. The installed 
software comes with two ex¬ 
amples—W inhello and Win- 
query—to help you adjust to 
the changes that using this 
system requires. I strongly 
recommend that you work 
through both examples care¬ 
fully before working on your 
own application. 

The IDE allows you to eas¬ 
ily manage a project contain¬ 
ing many classes and source 
files, and the class browser 
that is provided is excellent. 
You can examine all the char¬ 
acteristics and features of the 
class through a comprehensive 
dialog box {see the screen). 

One feature that would be 
nice to have is the ability to 
actually compile the applica¬ 
tions directly from inside the 
IDE. Instead, you are forced 
to leave the IDE and compile 
the application from the com¬ 
piler’s command line. 

The only difficulty I had 
with compiling applications 
created with POET occurred 
when I tried linking while 


using Borland’s C + + . It ap¬ 
pears that the linker is pushed 
very hard by the POET librar¬ 
ies and requires extra memory 
above the 640-KB limit* The 
version of the EMM386 mem¬ 
ory driver that I was using 
caused problems for Borland’s 
TLINK. I resolved these prob¬ 
lems simply by booting with¬ 
out EMM386 loaded, but this 
made running Windows 3.0 
less efficient. 

The only real problem I can 
see with POET is the difficul¬ 
ty that other applications have 
in sharing data held in the ob¬ 
ject store. Obviously, applica¬ 
tions written specifically for 
the POET object store will 
work, but support for off-the- 
shelf applications for report¬ 
ing, remote access, or spread¬ 
sheet manipulation will be 
much harder to obtain. 

In general, however, POET 
is an excel lent step forward for 
C + + developers. It’s well 
worth a look if you are consid¬ 
ering working on a major new 
project, although this product 
is not for the faint-hearted or 
forC++ amateurs: My user’s 
manual is already very well 
thumbed. ■ 

—Andy Redfern 


THE FACTS 


POET LO 

single-user DOS 
version, £249 

Requiremenis: 

An IBM PC running 
Windows 3,0 with 4 MB 
of RAM, at least 6 MB 
of hard disk space, and a 
C + + 2.x compiler or 
AT&T’s cFront, 

BKS Software 
Guerickestrasse 27 
1000 Berlin 10 
Germany 
49-30-342-3066 
fax: 49-30-342-8413 
Cifd« 1072 on Inquiry Cord. 
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Callus at 
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1*718*438*6057 

(9:00 lol7:00 US. EST, Mon.-Fri.) 

All prices and payments are in U.S.D,, 
ana do not indude shiming, insurance, 
and other fees.VAT and duties will be 
collected at delivery. Please confirm 
prices, availability, shipping costs and 
other fees at time of order. 



Ask for 

Federal Express, 
DHL or UPS, 

if you want 2 to 4 day service through 
customs to your door. 


For lar^^ orders, we also ship via economk 
Air Freights with 1 week delivery. 

Please confirm shifiping costs when placing 
your order. 






For fastest Ordering, 

use youT Vm, MasterCard, 

.American Express, or EnroCard 
Simply provide us with your credit card 
number, expiraiion date, siupping and 
billing ^dresses when ordering. 

A suichaj^e is added 

Of you can... 

Wire Transfer funds directly to our 
aocouni at Manufacturer's Hanover Tmst 
(ABM 0210003^6) 
490i-15thAvE..Brooklyn, Ki 11219 
AixountNo.10420635%065. Please add 
$15.00 wire transfer fee and applicable 
shipping charge. Allow 1 week for 
conumiation of transfer. 


We accept bank checks in OS Dollars 
payable on a US Bank. Send }'our order 
pajmenL. 
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Confidence on a program: 


"I've gained a new dimension. Now, I have 
time to understand the needs of the users. I 
have been promoted to project manager." 



The ODYSSEE's generation is born : 


1 . 

TECHNOLOGY UNDER 
CONTROL. 


2 . 


OBJECT ORIENTED. 


3- 

PROVIDING 

HIGH-TECHNOLOGY. 


4 . 

FREEDOM FOR YOUR 
USERS. 


f 

I 

t 

f 

I 

I 

I 


i 


The computer technology is 
stili on the move. Every day 
gives a new concept, a new 
environment, a new opening. 
You have to face situations 
more and more difficult to 
master with regard to the 
choice of the technology. 
Find your autonomy again 
with regard to this techno¬ 
logy. Don't be dependent 
on your background. Move 
to the new generation, the 
future belongs to computer 
people who will be able to 
work out solutions matching 
the user's needs. 


While describing the Ob¬ 
jects, give your developments 
a new dimension. No more 
Editor, no more Code, no 
more Link. Describe Data 
Objects, Events and Tasks. 
Split execution and data from 
functions. Use predefined 
actions and a language ex¬ 
clusively business oriented. 
By default, the applications 
will be described automati¬ 
cally, That's the undertaking 
your applications will be 
expanded easily through 
other people, and for years. 


NAME __ 

COMPANY 

ADDRESS _ 

CTTY STATE 21P 
PHONE _ 


MORE THAN 1500 PAGES > 
ARE INCLUDED IN THE 
ODYSSEE'S HANDBOOK 



4+ +1 21 923 63 77 



* STAfllTEe KIT; MS-DOS. kBaSC. SINGLE USEII. 

OTHER PLATKfflfylB: PLEASE CALL 
an DAYS BACK GUARANTEE 

CHARGE TO MY □ VtSA □ EU ROCARO/MASTERCARD 


CASE DCS ION/EUROPE 
AV. GENERAL-GUISAN 26 
P.O.BOX70e CH-IS&OVtVEV 
FAX ++ *1 21 923 63 E3 

15121 346 89 91 

CASE DESIGN / USA 

gin jollwiule road 

SUITE 207 AUSTIN. TEXAS 7675® 
FAX {512I 34679 20 
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Odyssee is a High-Tech De¬ 
velopment Tool. It's running 
on today’s platforms released 
on the market: MS-DOS, 
UNIX, WINDOWS, NOVELL 
Odyssee can access simul- 
teanously a lot of Data Base 
Managers: UNIFY, ORACLE, 
XBASE (dBASE, Clipper, Fox 
Pro), DBVISTA, BTRIEVE. 
Odyssee can import/export 
LOTUS, WORDPERFECT, 
ASCII hies, Odyssee can print 
on any line printer, Laser 
Postscript or HP. Odyssee 
includes his own COMPILER 
providing the data coherence, 
and will also optimize the exe¬ 
cution speed. Odyssee can 
create HYPERTEXT applica¬ 
tions, NETBIOS compatible 
on network, with a window- 



Whatever the requirements 
of your users, Ody ssee will 
execute quickly any applica¬ 
tion, without limitations due 
to size or data volume. 
Odyssee has the expertise in 
taking decisions at execution 
time. The users will enjoy a 
progressive technology and 
won^t be systematically gui¬ 
ded while running the appli¬ 
cation. At any time, they can 
execute one of the tasks 
designed, with the full con¬ 
fidence that the data set will 
still remain consistent. At any 
time, the user can search 
through a data base, using 
criterions even not defined 
by the developer. The appli¬ 
cation will be a great hit. 


ODYSSEE 

OBJECT ORIENTED 
DEVELOPMENT TOOLS 


FROM CASE DESIGN INTERNATIONAL 
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Attaching to the bottom of a notebook PC, the wedge-shaped 
Won Under Cradle performs the functions of a desktop docking 
station and portable expansion chassis. 


Car Adapters 
for Notebooks 

T he ADA range of car 
adapters features a 
power supply that protects 
against short circuits and 
power overloads* In addi¬ 
tion to powering your porta¬ 
ble PC, they charge their 
internal batteries so they are 
always ready for use in the 
field* Each unit consists of a 
cigarette-lighter adapter at 
one end and a computer 
adapter at the other. 

The DQ16 is a fast- 
charge device for Sanyo 
17NB andlSNB note¬ 
books, and the DC 151 is a 
device for IBM N33 and 
PS/2 L40SX notebooks. The 
Adapter is a universal car 
adapter designed for higher- 
power-output computers 
such as the Toshiba 2000, 
4000, and 6000 series, as 
well as for models from 
Sharp, Mitsubishi, and 
Amstrad and the latest color 
portables. 

ADA Computer Systems 
also offers the WonUnder 
Cradle docking station, 
which supports the IBM PS/2 
Model L40SX, Texas In¬ 
strument TravelMates, Sharp 
notebooks, CompuAdd 
Companions, and the Com¬ 
paq LTE. It consists of a 
base unit that houses one 
full-length 8-or 16-bit ISA 
expansion card and the elec¬ 
tronics for interfacing the 
unit to the host computer. An 
external power supply pro¬ 
vides for the needs of both 
the expansion card and the 
host computer. 

Attaching to the bottom 
of the host notebook, the 
WonUnder Cradle takes up 
no more space than the com¬ 
puter itself and adds little to 
the thickness of the note¬ 
book, In addition, the unit’s 
wedge shape provides an op¬ 
timal keyboard angle for 
the notebook. 

Price: £149 each for the 
DQ16, the DC15T, and the 
Adapter; £399 for the 


WonUnder Cradle. 
Contact: ADA Computer 
Systems Ltd., 185 London 
Rd., Burgess Hill, West 
Sussex RH15 8LH,U*K., 
44-444-232000; fax 44- 
444-247754. 

Circle 1339 on Inquiry Card, 


Publish and 
Be Magnetic 

I f you’ve ever wanted to 
produce your own disk- 
based newsletter or maga¬ 
zine but felt you lacked the 
necessary programming ex¬ 
perience to make the publica¬ 
tion look good, then Wen- 
sum Software’s Magazine 
Publisher may be for you. 

In addition to presenting your 
ASCII text files in an at¬ 
tractive fashion, the software 
lets you add facilities that 
can play music in four-chan¬ 
nel sound from a basic IBM 
PC speaker and run external 
computer programs and 
batch-file routines. 

Price: £79.95, 

Contact: Wensum Soft¬ 
ware, 91 Glendenning Rd., 
Thorpe Park, Norwich 
NRl lYN, U.K., phone and 
fax 44-603-630912. 

Circl« 1340 on Inquiry Cord, 


Extended 

Optical-Density 

Scanner 

D esigned for use in 
medical, dental, and 
biotechnical applications, 
the XRS OmniMedia 6cx 
scanner features an ex¬ 
tended optical-density range 
and can scan prints, trans¬ 
parencies, 35mm slides, neg¬ 
atives, and even fabric at 
resolutions of from 75 to 600 
dpi. The scanner is also ca¬ 
pable of digitizing low-con¬ 
trast, dark transmissive 


images such as x-rays and 
gels measuring up to 8!^ by 
14 inches. 

When you combine the 
scanner and an IBM XT, AT, 
or PS/2, you can view, di¬ 
agnose, archive, print, and 
electronically transmit any 
x-ray. The OmniMedia 6cx is 
also capable of digitizing 
color or black-and-white re¬ 
flective artwork for desktop 
publishing tasks. For color 
scanning, the scanner oper¬ 
ates at 24-bit resolution and 
captures up to 16,8 million 
colors. For imaging x-rays, 
the OmniMedia 6cx fea¬ 
tures 8-bit gray-scale scan¬ 
ning to digitize 256 gray 
shades. In addition, a single¬ 
bit scanning mode allows 
the 6cx to scan text from 
journals, publications, and 
other documents directly into 
a word processor via opti¬ 
cal-character-recognition 
software* 

The XRS OmniMedia 
6cx lets you set the image siz¬ 
ing from 25 percent to 400 
percent and offers 14 bright¬ 
ness settings per color. The 
scanner package includes a 
copy of PhotoStyler. 

Price: £5400* 

Contact: IMC, 281 St. 
Leonard's Rd., Windsor, 
Berkshire SL4 3DR, U K., 
44-753-830999; fax 44-753- 
831094* 


Circl# 1341 on Inquiry Cord. 



For medical, dental, and biotechnical applications, the XRS 
OmniMedia 6cx scanner features m extended optical density 
range and can scan prints, transparencies, 35mm slides, 
negatives, and even fabric. 
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High-Speed 
Modular 
Data Switch 




modular data switch 
I from Adder Technology 
combines parallel and 
serial communications, file 
transfer capability using in¬ 
dustry-standard software, 
and data transfer over long 
distances. The Modular 
Smart Switch can house up 


17-inch 
Color Monitor 

C ompatible with most 
popular graphics cards, 
the Ranger 4317 color 
monitor automatical ly syn¬ 
chronizes at horizontal fre¬ 
quencies between 30 and 75 
kHz and vertical frequen¬ 
cies between 50 and 90 Hz. 
The 17-inch flat square 
tube monitor also has an 
antiglare screen with a dot 
pitch of 0.26 mm for clear, 
sharp images. 

The monitor displays 
flicker-free resolutions of up 
to 1280 by 1024 pixels non¬ 
interlaced at 70 Hz, making 
it ideal for applications 
such as CAD, imaging, and 
Windows. The Ranger 4317 
features a microcontroller 
that lets you store up to 14 
preset resolutions in mem¬ 
ory, and the presets auto¬ 
matically provide full control 
of picture height, width, 
position, and barrel and trap¬ 
ezoid geometry at the se¬ 
lected resolution. The Ranger 
4317 has a till-and-swivel 
base and external dimensions 
of 411 by 388 by 435 mm. 
Price; £1310, 

Contact: Ay din Controls 
(U.K,)Ltd., 1/3 Hunting 
Gate, Hitchin, Hertford¬ 
shire SG4 0TJ,U,K.,44- 
462-458804; fax 44-462* 
456761. 

Circle 1342 on Inquiry Cord. 


77ie Modular Smart Switch combines parallel and serial 
communications, file transfer capability, and data transfer 
over long distances. 


to six plug-in modules, each 
with two communications 
ports, for a total of 12 ports 
per switch, either parallel 
or combined RS-232/RS- 
422, in any combination. 

The Modular Smart 
Switch's memory is also 
modular, so you can up¬ 
grade the basic 512-KB 
switch via 512-KB, I-MB, 
and 2-MB plug-in memory- 
expansion cards to a total of 
4 MB. In addition, Adder 
Technology's high-speed 
serial utility, called Ad- 
Mode, allows the PC's 
serial ports to be driven at up 
to 57,^0 bps. 

The switch can drive 
laser printers that are more 
than 1000 meters away 
without the need for external 
distance boosters. When 
the destination device has no 
RS-422 port, you can still 
transmit the data in RS-422 
format from the Modular 
Smart Switch and use a sin¬ 
gle external adapter to con¬ 
vert it for input into the desti¬ 
nation device. 

All the functions of the 


The Ranger 43 J 7 color monitor automatically synchronizes at 
horizontal frequencies between 30 and 75 kHz and vertical 
frequencies between 50 and 90 Hz- 


Modular Smart Switch are 
controlled from the con¬ 
nected PC either using the 
Windows-compatible pop¬ 
up software or, in the case of 
a terminal, sending a text 
string. 

Price: £395 and up; £75 
each for combined RS-232/ 
RS-422 and dual parallel 
modules. 

Contact; Adder Technol¬ 
ogy, 140 Cambridge Science 
Park, Milton Rd., Cam¬ 
bridge CB4 4GF, U.K.,44- 
223-420912; fax 44-223- 
423495. 

Circift 1343 on Inquiry Curd, 

A Software 

Mouse 

Alternative 

N oMouse for Windows, 
a software replacement 
for a hardware mouse, pro¬ 
vides precision pixel-by-pixel 
control of the mouse point¬ 
er; it even lets you display the 
mouse pointer coordinates. 
The package lets you use any 
Windows application in 
tight spots, such as car seats, 
trains, or airplanes, without 
plugging in cords or having 
to find a flat surface. 

The EasyFind feature 
lets you enlarge the mouse 
pointer, so you can see it on 
even the most difficult-to-see 
LCD screens. The shortcut 
keys facility lets you quickly 
move to an edge or comer 
of a window or define a home 
screen position to which the 
pointer instantly jumps. 

The NoMouse runs on 
IBM AT, 386, and 486 PCs 
with 30 KB of free hard 
disk space and Windows 3,0. 
Price: £39,95. 

Contact: GuildSoft Ltd,, 

The Computer Complex, 

City Business Park, Stoke, 
Plymouth PL3 4BB, U.K., 
44-752-606200; fax 44- 
752-606174. 
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Lemon computers: un marchio ormai da aiuii protago- 
nista nello scenario informatico. 

In un mercato sempre ptu complesso e competitivo Le¬ 
mon vi ofEre la gaianzia della sua decennale esperienza. 


ONE RIGHT CONNECTION... 



La gamma del nostri prodotti 6 in grado di soddisfare 
qualsiasi esigenza applicadva, sia dalpiocessore 80286 
fino al veloce 486 con bus EISA. Tutti t modelli hanno 
un alto grado di affidabiliti, grazie anche aU’elevato stan¬ 
dard qualitativo del materiali utilizzati. 

Qualita di prodotto e qualita globale, che signiilca un 
“team” di specialist! costantemente al vostro fianco per 
fomirvi consigli, assistenza tecnica e soluzioni piu op¬ 
portune. 

Lemon computers, the right solution! 



D-LINK: una sigla riel mondo del net-working informa¬ 
tico. Un mondo infinite di possibilita si apre di fronte 
a voi senza dover fare cospiqui investimenfi. 

ONE BRIGHT CONNECTION 

Con JEN e D-LINK non ci sono problem!. Si possono 
collegare in rete uno o piu computers, incrementare la 
potenza, aggiungere un nuovo computer tutio questo 
senza difGcoM di installazione. Si possono scegliere tra 
i vari sisterai operativi LANSMART - NOVELL - UNIX, 
si aggiungono le schede ed h fatta! Tutto questo da la 
possibilita di modulare i propri investimenti in sintonia 
con le proprie esigenze. 

D-LINK the bright solution! 
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One Keyboard 
Controls 


Eight PCs 


the currently selected chan¬ 
nel of communication. 

Four models are avail¬ 
able: the HotKey 8VK eight¬ 
way PC video/keyboard 
switch, the HotKey 4VK 
four-way PC vtdeo/key- 
board switch, the Hot^y 4K 
four-way PC keyboard-only 
switch, and the MF HotKey 
four-way keyboard sharer 
for multiscreen mainframes. 
Price: £1195 for the Hot- 
Key 8VK; £715 for the Hot- 
Key 4VK; £570 for the Hot- 
Key 4K; £695 for the MF 
HotKey. 

Contact; Digital Develop¬ 
ments Ltd., Unit 3, Herring- 
ston Barn, Dorchester, 
Dorset DT2 9PU, U.K.,44- 
305-250970; fax 44-305- 
250960. 
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T he HotKey PC range of 
video and keyboard 
switches lets you control a 
mixture of up to eight IBM 
XTs, ATs, PS/2s, and file 
servers using just one IBM 
AT keyboard and one ana¬ 
log CGA, EGA, VGA, or 
Super VGA monitor. Each 
of the unit’s eight output 
ports is supported by a mi¬ 
crocontroller capable of emu¬ 
lating an XT/AT keyboard 
and giving full support to the 
PCs you have connected to 
it. In addition, each output 
port draws its power from 
the connected PC, meaning 
that it continues to operate 
even when you switch off the 
HotKey. You can customize 
the device to your require¬ 
ments using programmable 
options such as key-trap rou¬ 
tines for channel switching, 
defining certain channels as 
read-only, and activating an 
audible keyclick. 

Although the HotKey has 
either four or eight output 
channels, you don’t need to 
connect all of them. The de¬ 
vice automatically checks 
to see which channels are in 
use and prevents you from 
accidentally selecting any 
channel not connected. The 
front-panel display shows you 


The Scriptwriter // eiectronic clipboard lets you create a 
computer record and an original paper copy simultaneously. 


The HotKey PC range of video and keyboard switches lets you 
control up to eight PCs from a single keyboard and monitor. 


Instant Data 
Capture 
with a Pen 

W ith Scriptwriter II. 

you can create a com¬ 
puter record and a paper 
copy simultaneously. The 
electronic clipboard lets you 
use a ballpoint pen and stan¬ 
dard paper forms to input 
data. The unit’s A4-size 
pres sure-sensitive surface 
senses pen strokes from un¬ 
derneath the paper and con¬ 
verts your hand-printed char¬ 
acters into ASCII codes. 

A two-line LCD panel 
displays characters as you 
write them. A validity 
checker ensures that you have 
correctly completed man¬ 
datory fields, beeping when 
it senses incomplete or in¬ 
valid data and directing you 
to the field in question. You 
can save a form only when it 
has passed all tests, and you 
can download captured data 
to your central system 
through the Scriptwriter II’s 
RS-232 port. 

The internal recharge¬ 
able and removable battery 
pack provides up to 12 
hours of continuous use. The 
Scriptwriter II has an inter¬ 
nal clock for time and date 
stamping of data, and it can 
store over 100,000 charac¬ 
ters. Options include a bar 


code wand and an internal 
modem. 

Price: £1875. 

Contact: Peripheral Vision 
Ltd., West Hill House, West 
End, Frome, Somerset 
BAII 3AD, U.K., 44-373- 
452755; fax 44-373- 
452744. 
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Quick File 
Access Tape 
Streamer 

C ristie Electronics’ 
TS4250 QFA (Quick 
File Access) 250-MB tape 
streamer can access any file 
on your PC in about 2 min¬ 
utes. The QFA system works 
by using one track on the 
tape cartridge to physically 
record the location of each 
data file. This, combined 
with a tape directory at the 
beginning of each tape, 
makes access to data much 
faster. The QFA streamer 
can read non-QFA tapes. 

The TS4250 QFA tape 
streamer is available with a 
choice of interfaces, includ¬ 
ing a parallel interface for 
connection to your PC’s 
printer port. Backup rates 
can be as high as 6.5 MB 
per minute, depending on the 
adapter and PC you use. 

The tape streamers come 
with software that supports 
DOS and NetWare systems. 
Price: £1195; £99 fora 
parallel interface adapter. 
Contact: Cristie Electron¬ 
ics Ltd., Bonds Mill, Stone- 
house, Gloucestershire 
GL10 3RG, U.K.,44-45- 
382-3611; fax 44-45-382- 
5768. 
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UhTTASSHAMBURG 


This printer knows how precious your time is. 



New from Minolta: Laser Printer SP3500. 


See for yourself how the new Loser Printers SP3500 ond SP3000 can 
be real time-savers in your business. Thanks to powerful RISC technology (AMD's 
29K®'fomily) they feature extremely fost dota-processing speed, giving the 
least possible delay between doto JV transfer and 

prinfing. You get 10 poges per minute ° superb 

print quality. The unbeatable com- ^ ^ binotion of 

Minolta Fine-ART (Advanced Resolution Technology), the brilliont Micro-Toning 
System, Truelmage"’'^ software (standard for SP3500 and optionol for SP3000), 
FontFlexibilityand Multi-Emulotion.So ...don't waste a second making up your mind. 
Fax ' Copiers - Laser Printers Minolta, The simplicity of intelligence. 



MINOLTA 


MsntJltG GmbH B.E.O, ■ \n den Kofkwiesen GS ^ P-3012 LongenhOQen 1 - Tel (05 11) 77 00 0 


29K* is registered trade mark of Advanced Micro Devices. Inc. ^ Trneimoge^^ is trode rnark or Microsoft* Carp 
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Hand-Held PC 
with Full-Size 
Display 

H usky Computers says 
that its Husky Hunter 
16/80 is the first rugged 
hand-held computer to fea¬ 
ture a full PC-standard dis¬ 
play of 25 rows by 80 col¬ 
umns. The compact LCD 
screen has a display resolu¬ 
tion of 640 by 200 pixels 
and features a selectable dou¬ 
ble-height mode for in¬ 
creased character size and 
integral backlighting, en¬ 
suring good visibility even 
under difficult viewing 
conditions. 

The Husky Hunter 16/80 
also provides rugged porta¬ 
bility, 16-bit DOS comput¬ 
ing power, transfer of appli¬ 
cations directly from 
desktop PCs without modifi¬ 
cation, sending and viewing 
of messages, and on-line ac¬ 
cess capabilities for con¬ 
necting to public or private 
radio networks and remote 
databases from most field 
locations. 

Price: From £1499 with 
512 KB of memory to £4099 
with 7 MB of memory. 
Contact; Husky Computers 
Ltd.,P.O. Box 135, 345 
Foleshili Rd., Coventry 
CV6 5RW, U.K.,44-203- 
668181; fax 44-203- 
680612. 
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The Hus fey Hu/iier hand-he/d computer features a PC- 
standard 25-row by SO-column display. 


Design 

Loudspeaker 

Systems 

A software package for 
computer-aided loud¬ 
speaker system optimiza¬ 
tion and design, CALSOD 
2.50 can simulate the sound 
pressure and impedance re¬ 
sponse of individual loud¬ 
speaker drivers. The package 
lets you include multiple 
drivers in system models and 
include the effects of geo¬ 
metric layout on interdriver 
time delays in the analysis, 
thus allowing CALSOD to 
compute the summed re¬ 
sponse of multiway loud¬ 


speaker systems. CALSOD 
2.50 also lets you define 
closed-box, vented-box, 
passive-radiator, band-pass, 
and filter-assisted low-fre¬ 
quency alignments using 
Thiele-Small parameters. 

You can inspect the mag¬ 
nitude and phase of the 
summed sound-pressure re¬ 
sponse, the impedance of 
each loudspeaker, the input 
impedance of the crossover 
network and loudspeaker 
combination, the response of 
each filter when it is loaded 
by its driver, the filtered and 
unfiltered sound-pressure 
response of each loudspeak¬ 
er, and the desired target 
acoustic response function. 
CALSOD 2.50 also lets you 


specify multiple off-axis ob¬ 
servation points for re¬ 
sponse calculations and pro¬ 
duce overlay color screen 
plots for each location. 

A circuit optimizer math¬ 
ematically varies the compo¬ 
nents of user-defined pas¬ 
sive or active crossover 
networks (with up to 60 
components) to achieve a 
given target sound-pressure 
response function. An im¬ 
pedance curve-fit optimizer 
can quickly determine the 
Thiele-Small parameters of 
a driver and lets you design 
conjugate load-matching 
networks. 

You can import data files 
containing sound pressure 
and impedance responses 
from popular PC-based mea¬ 
surement systems such as 
ArieTs SYSid, Audio Preci¬ 
sion's System One, DRA 
Laboratories’ MLSSA, and 
Audio Teknology’s LMS. 

You can also import mea¬ 
surements taken at multiple 
observation points and use 
them directly with the 
crossover network optimizer. 

CALSOD 2.50 requires a 
PC with 512 KB of RAM, 
DOS 2.11, a hard drive 
with 1 MB of free space, and 
a graphics adapter. 

Price: $A 449, 

Contact; Audiosoft, 128 
Oriel Rd., West Heidelberg 
3081, Melbourne, Austra¬ 
lia, phone and fax 61-3- 
497-4441. 
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SA-9600 

Stand-Alone RADIO MODEM 

□ Async/Sync RS-232 connection to 
virtually all types of computers 

□ 2400, 4800, 7200, 9600 BPS 

□ Encryption capable 

□ Up to 15~mile range; 
hundreds of miles with 
repeaters/amplifiers 

□ Full or Half Duplex 

35 Orville Drive, Bohemia, NY, USA 11716 



WIRELESS 

DATA COMMUNICATIONS 
for 

Micros^ Minis and Mainframes 

□ Transparent radio link - 
no software modifications 

□ Voice and dc power options 

□ 400 - 500MHz Band 

(FCC CERTIFIED 450-470MHi) 


IMSgGKCl>q>v 


PCr compatible pidg-iii board 
(PC-9600) also available 


TEL (01) SI6-S89-6800 • FAX (01) 516-S89-685S 
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Hardlock E-Y-E®- tying the hands 
of software pirates 


The effective way to protect your software 

FAST Electronic has made life a lot harder for soft¬ 
ware pirates. Hardlock E-Y-E was designed using 
cryptographic principies. It took the experience 
and know-how of Germany’s number one in soft¬ 
ware protection and the leading edge technology 
□f a US semiconductor company to create the 
ultimate software protection too!. 


Readiiy acceptable to your customers 

Hardlock E-Y-E allows unlimited backup copies 
of the master floppy The customer gets the device 
together with the software and plugs it into the 
parallel port between the printer and the PC, Daisy- 
chainability, outstanding reliability and the compact 
high tech design guarantee that your customers 
will accept Hardlock E-Y-E. 


The technology programmers have at their 
fingertips 

Hardlock E-Y-E is based on a custom chip and 
combines all the features that a programmer 
would expect from such a device: secure, algo¬ 
rithmic query routines and an optional non-vola¬ 
tile memory for custom configurations. With the 
Crypto-Prog rammer card from FAST you can pro¬ 
gram the algorithmic parameters and the memory 
within seconds.This unique card guarantees that 
no one else can burn Hardlock E-Y-Es with your 
codes. Linking Hardlock E-Y-E to your software is 
easy: you can either protect your.COM and .EXE 
files with the automatic encryption software 
HL-Crypt or integrate FAST’s high level language 
routines into your source code. 


The benefits your management will appreciate 



Hardlock E-Y-E can be programmed by the soft¬ 
ware house 
with the 
Crypto-Pro¬ 
grammer card. 

This ensures 
optimum deli¬ 
very schedules 
and stock flexi¬ 
bility. Revenues 
will go up as 
software piracy 
and multiple 
usage are 
prevented. 


Hardlock E-Y-E 

programmable, algorithmic response 
and memory option - all In one 


Order your evaluation package today! 

Contact B. Ajari at FAST Electronic or one of the offices below: 


UK: 

Magnifeye 

Teh ++44-71-2 218024 
Fax: ++44-71-7923449 

France: 

FAST Elecifonic S, A. . L 
Tel: ++33-1-48837S11 
Fax: ++33-1-48839734 

Spa^n/Portugal: 

FASTlberice S. L 
Tel: ++34-1-3613222 
Fax: ++34-1-3813219 


Haly: 

Techne S.R.L 

Tel: ++39-59-440690 

Fax: ++39-59-44 0720 

BaNeLux: 

Crypsys Dala Security 
Teh ++31-1830-24444 
Fax: ++31-183O-22048 

Greece: 

FAST He I fas AE 
Tet: ++30-1-68556B9 
Fax:++30-1-6472 304 


USA/Far East: 

Gfenco Engineering Corp. 
Tel: ++1-708-8080300 
Fax: ++1-708-8080313 

Hungary: 

Szki Recognita Corp. 

Tel: ++361-201-7973 
Fax: ++361-201-7607 

Yugoslavia: 

C & G Electron rc 
Tel: ++30-41,211624 
Fax: ++30’41-211604 


UUFHST 

Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Ludwig-Platz 5, D^SOOO MUnchen 2, Germany, Teh 49/897539800^20, Fax: 49/69/539800-40 


Circle 426 on Inauirv Card. 








NEWS 


WHAT'S NEW • INTERNATIONAL 


Entry-Level 
32-bit Computing 

E lonex is attempting to 
raise entry-level comput¬ 
ing to a higher plane with 
its 25-MHz 3S6SX^based 
PC-325X range. Housed in 
a tough plastic casing 
strengthened by a corro¬ 
sion-proof, rigid steel cage, 
the Elonex all-in-one 
motherboard integrates the 
PC-325X*s electronics as¬ 
semblies into a single board. 
This permits a space-saving 
34- by 38-mm footprint that 
still leaves room for three 
full-length slots and three 
drive bays in the Slimline 
M case and five full-length 
slots and five drive bays in 
the Compact B case. The 
motherboard provides I 
MB of memory (expandable 
to 16 MB), 16 KB of fast 
cache RAM (expandable to 
64 KB), a connector for an 
optional math coprocessor, 
and a color Super VGA dis¬ 
play adapter that offers up to 
256 on-screen colors at a 
resolution of 800 by 600 
pixels or 16 colors at a reso¬ 
lution of 1024 by 768 pixels. 
The motherboard also in¬ 
cludes a feature-bus connec¬ 
tor that allows pass-through 
to high-resolution graphics 
cards, two nine-pin RS-232 
ports, and a Centronics port. 
The floppy drive controller 
supports up to two devices, 
and there is also a connec- 


65,000-row data work¬ 
sheet, enhanced data trans¬ 
forms for measurement 
analysis, and calibration 
functions. 

The program also per¬ 
forms point, stream, and in¬ 
cremental x,y digitizing and 
object tallying, and it lets you 
collect multiple measure¬ 
ments simultaneously. 
SigmaScan 3.9 also per¬ 
forms descriptive statistics on 
the data, including size, 
sum, mean, minimum, maxi¬ 
mum, standard deviation, 
standard error, confidence 
intervals, t-tests, linear re¬ 
gressions, and screen plots. 

In addition, the software 
can perform multipoint cali¬ 
brations to adjust for rotat¬ 
ed Cartesian axes and lets 
you construct nonlinear 
piece-wise calibration tables. 

SigmaScan 3.9 requires a 
PC with DOS, 512 KB of 
RAM, a graphics adapter, 
an RS-232 asynchronous 
adapter, and a digitizer. 

The software lets you output 
data in standard ASCII 
files that are compatible with 
most popular programs, in¬ 
cluding Lotus 1-2-3 and 
dBase Ill and IV. 

Price: 1150 deutsche 
marks. 

Contact: Jandel Scientific 
GmbH, Schimmelbusch- 
strasse 25, D-4006 Erk- 
rath, Germany, 49-2104- 
36098; fax 49-2104-33 HO. 
Circle 1351 on Inquiry Card. 


The alNn-one motherboard of the Elonex PC-325X range 
permits a space-sa ving footprint while still leaving roam for 
up tofivefuil-length expansion slots and drive bays. 


tor for IDE hard drives. 

The PC-325X range fea¬ 
tures the Microid Research 
BIOS. The MR BIOS lets 
you optimize bus speeds, fea¬ 
tures a virus detector that 
traps software trying to write 
to the boot sector, automat¬ 
ically configures on-board 
memory upgrades, and 
allows setting of keyboard re¬ 
peat and delay speeds. The 
MR BIOS also provides hard¬ 
ware-enabled, two-level 
password protection and of¬ 
fers shadow configuration 
for optimum system speed. 
Price: £895 and up. 

Contact: Elonex pic., 2 
Apsley Way, London NW2 


7HF,U.K.,44-81-452- 
4444; fax 44-81-452-6422. 
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Measure 
and Analyze 
Coordinates 

S igmaScan is a digitiz¬ 
ing and morphometric 
measurement package for 
the IBM PC that you use with 
a digitizing tablet to mea¬ 
sure and analyze 2-D areas, 
distances, slopes, and an¬ 
gles and to digitize x,y coor¬ 
dinates. Version 3.9 fea¬ 
tures a 16,(X)0-column by 





* 3-Digit Display 

♦ White, Black 
Color 


ZCS^727D 


ZCS^767D 


zcs-eooD 


ZKS-S20T 

(D:I50X I40x85niiii} MAWUFACTURER & EXPORTER 

ENTERPRISE CO., LTD. 


7F-1. No.3 WUCHUAN 1ST RD., HSINCHUANG, TAIPEI HSIEN, TAIWAN, R.O.C, 
TEL: 0&6-2 2392022-6 FAX: 886 2-2992027 


zecKS 


SWITCHING POWER SUPPLY. COMPUTER CASE 
LOW NOISE, EXCELLENT PERFORMANCE 


Computex 
booth No. G64 


ZCS-700D 
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Is ARCnet too 


Not with ARC ARRAT" 




The new ReadyLINK ARC ARRAY 
adapter from COMPEX can 
increase your ARCnet network’s 
throughput as much as eight 
times. This means a maximum 
network throughput of 20 
Mbits/sec. compared to standard 
ARCnet’s 2.5 Mbits/sec., Ethernet’s 
10 Mbits/sec., and Token Ring's 
16 Mbits/sec. And, you can keep 
the same standard ARCnet 
adapters in your network 
workstations and tlie same 
standard ARCnet cabling 
and hubs. 

ReadyLINK ARC ARRAY achieves 
this advantage by using 
the unique 


COMPEX 


INC., U.S.A. 


COMPEX Multiport LSI ARCnet 
design. Because it uses only one 
ARCnet node address and 
receives data as a single node, 
ReadyLINK ARC ARRAY receives 
data at 2.5Mbits/sec. but 
transmits over up to eight 
separate channels for an 
aggregate transmit throughput of 
20 Mbits/sec. Since, in a typical 
network, the file server spends 
over 90% of its time transmitting 
and less tlian 10% of the time 
receiving, your ARCnet network 
with ReadyLINK ARC ARRAY 
leaves comparable networks 
in its dust. 


COMPEX. Inc,, USA 

4055 E. La Palma, Unit C, Anaheim, CA 92807 
TeL (714) 630-7302 • Fax: (714) 630-6521 
Telex: 401987 COMPEX USA 


Europe and Asia inquiries; 
COMPEX Systems Pte Ltd 

4 Kim Chuan Terrace, Singapore 1953 
Tel: (65) 2888220 • Fax: (65) 2809947 
Telex: RS 35551 POWMAT 



Trademarks: ARCnet, Datapoint Corp; Ethernet, Xerox Corp. 
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Research Machines ' E Series SystemBase 486file server can 
run Novell NetWare or RM Net LAN Manager. 


486 

Workstations 
and Servers 

B ased on the second- 
generation 32-bit EISA 
chip set and Intel 486 
microprocessors. Research 
Machines’ E Series of 
workstations and servers in¬ 
corporates RM’s Advanced 
Memory Architecture, which 
provides a 128-bit-wide 
data path between CPU and 
RAM, supporting up to 256 
MB of memory. 

The desktop QE Series of 
machines includes the QE- 
486/33, which comes with a 
33-MHz 486 microprocessor 
(with or without a cache), 8 
MBofRAM,anda 170-MB 
hard drive; and the QE- 
486/50, which comes with a 
50-MHz 486 microproces¬ 
sor with a cache, 8 MB of 
RAM, and a 340-MB hard 
drive. The QE Series ma¬ 
chines include a high-reso¬ 
lution HPGA graphics system 
that incorporates a 32,000- 
color Windows driver and an 
AutoCAD display-list 
driver. All machines come 
with DOS 5.0 and Win¬ 
dows 3.0. 

The floor-standing 


SystemBase (SB) systems are 
based on 33- and 50-MHz 
486 microprocessors. Hard 
drive options ineJude 85 
MB, 170 MB, 340 MB, 640 
MB, and 1.3 GB. The SB- 
486/33 comes with the 33- 
MHz 486 microprocessor, 

16 MB of RAM, and a 640- 
MB hard drive. The SB- 
486/50 comes with the 50- 
MHz 486 microprocessor 
with a cache, 16 MB of 


RAM, and a 1.3-GB hard 
drive. 

Price: £4270 for the QE- 
486/33; £6180 for the QE- 
486/50; £9935 for the Net¬ 
Ware Server SB-486/33; 
£13,505 for the NetWare 
Server SB-486/50. 

Contact: Research Ma¬ 
chines, Mill St., Oxford 0X2 
OBW, U.K., 44-865- 
791234; fax 44^865-796279. 
Cird« 1352 on Inquiry Curd, 


Low-Radiation 

Monitors 

T hree low-radiation 
monitors from Taxan 
conform to the latest stan¬ 
dards for radiation and static 
emissions. The Ultravision 
1095 LR is a 20-inch auto¬ 
scanning ultra-high-resolu- 
tion color monitor that can 
display images ranging 
from VGA up to 1^0 by 
1200 pixels. The Ultra¬ 
vision 1075 LR is a 20-inch 
auto-scanning ultra-high- 
resolution monitor with 
microprocessor control. It 
supports display resolutions 
ranging from VGA up to 
1280 by 1024 pixels. A low- 
cost, dual-scan Super VGA 
color monitor, the Super¬ 
vision 787 LR is suitable for 
most general business 
applications. 

Price: £2699 for the Ultra¬ 
vision 1095 LR; £1999 for 
the Ultravision 1075 LR; 
£449 for the Supervision 
787 LR. 

Contact: Taxan (Europe) 
Ltd., Taxan House, Cook- 
ham Rd,, Bracknell, Berk¬ 
shire RG12 1RB,U,K.,44- 
344-484646; fax 44-344- 
860981. 
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LOW PRICES ON AMI MOTHERBOARDS 

Authorized AMI Distributor 


MARK V AMI MOTHERBOARDS 

Mark V 386 25IVtHz 64K cache 
Mark V 386 25MHz 256K cache 
Mark V 386 33MHz 64K cache 
Mark V 386 33MHz 256K cache 
Mark V 386 40MHz 64K cache 
SUPER VOYAGER AMI MOTHERBOARDS 

Super Voyager 4S6SX ISA 20MHz 64K cache 
Super Voyager 486SX ISA 20MHz 256K cache 
Super Voyager 4S6SX ISA 25MHz 64K cache 
Super Voyager 486SX ISA 25MHz 256K cache 
BABY VOYAGER AMI MOTHERBOARDS 
Baby Voyager 486 ISA 33MHz 64K cache 
Baby Voyager 486 ISA 33MHz 256K cache 

Call and ask about prices on HP, DEC, IBM, SCO* Microway, 
Seagate Hard drives* SAMPO and Cardinal products, 
MasterCard and Visa Card accepted 

Prices, availability and apedfications are eybj^ lo change without notice. Always call for 
current phees. All sales are final, no exchange or refunds. The cost of the freight and 
Insurance are not lr>cluded in the price of the prodyd. 


SUPER VOYAGER 

Super Voyager 486 ISA 50MHz 64K $1S60 

Super Voyager 486 ISA 50MHz 256K $1782 

ENTERPRISE AMI MOTHERBOARDS 

Enterprise It 466 EISA 33MHz t28K cache $1560 

Enterprise II 466 EISA 50MHz 128K cache $2010 

EZ-FLEX AMI MOTHERBOARDS 

Ez-Flex EISA Base Board $648 

Ez-Fiex 486SX 20MHz CPU card $468 

Ez-Flex 4a6SX 25MHz CPU card $648 

Ez-Flex 386DX 40MHz CPU card $780 

Ez-Feix 4a6DX 33MHz CPU card $1170 

Ez-Feix 486DX 50MHz CPU card $1800 

Fast Disk EISA SCSI Adapter $660 


JASON MACKENZIE INC. 

1355 Peachtree St., N.E., Suite #1470 
Atlanta, Georgia 30309 U.S.A. 

Phone (404) 874-2500 or Fax (404) 874-4180 

Hours: Monday ' Friday 9:00 AM lo 4:00 PM EST 


$522 

$648 

$558 

$690 

$594 

$600 

$822 

$760 

$1008 

$1038 

$1170 
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DON'T GO TOO MR! 


Floppydrives 


Computers 


LAN products 


Mainboards 


Keyboards 


Cases 

EUROPEAN COMPUTER GROUP 


U.P.S. 


Plotters 


Printers 


Peripherals 


Notebooks 


Harddisks 


Digitizers 


Monitors 


Your business is safe with us! 



European Headquarters: 

European Computer Group B.V. 

P.O. Box 116 
5710 AC Someren 
Netherlands 
Tel.: 31 -4937-90005 

Fax: 31-4937-96808 Circl«4S9on Inquiry Cord. 








NEWS 


WHAT'S NEW • INTERNATIONAL 



With the SP1900 Plus, you can print on such paper sizes and 
types as A4, letter, legal, multipart stationery, continuous 
paper, and labels. 


Dot-Matrix 
Personal Printer 

D esigned for end users, 
educational users, and 
small business users, the 
entry-level SP1900 Plus nine- 
pin dot-matrix personal 
printer offers quality print¬ 
ing, versatile functionality, 
and an outstanding price/ 
performance ratio, accord¬ 
ing to Seikosha, The SP1900 
Plus is able to print at 
speeds of 192 cps in fast 
mode, 160 cps in draft 
mode, and 40 cps in near- 
letter-quality mode. 

The printer can handle 
various paper types and 
sizes, including A4, letter, 
legal, multipart stationery, 
continuous paper, and 
labels. In addition to a push 
tractor feed, the SP1900 
Plus has a built-in semiauto¬ 
matic sheet feeder, and you 


can easily switch between the 
two by activating the paper¬ 
parking facility. The printer 


also offers a paper-end de¬ 
tection sensor and short tear- 
off facility. A cut-sheet 


feeder is available as an 
option. 

The SP1900 Plus has two 
built-in fonts—serif and sans 
serif—with a choice of nu¬ 
merous type styles and type 
sizes. Built-in Epson FX- 
850 and IBM Proprinter II 
emulations provide com¬ 
patibility with most software. 
The printer includes a par¬ 
allel interface, with a serial 
interface available as an op¬ 
tion. Using the operator pan- 
ePs touch-button controls, 
you can easily choose func¬ 
tions such as speed, qual¬ 
ity, fonts, form lengths, and 
paperfeed. 

Price: £155. 

Contact: Seikosha (U.K.) 
Ltd., Unit 14, Poyle 14, 
Newlands Dr., Colnbrook, 
Slough, Berkshire SL3 ODX, 
U.K., 44-753-685873; fax 
44-753-682036. 

Circle 1154 on Inquiry Cord. 



CA-1701 17' UHra Mulliscan 


KFC MONITORS More Than You Expect... 


KFC USA, INC. 

1566 SUNLAMD UNE, 
COSTA MESA, 

CA 92626 U.S.A. 

TEL 714-54&e336 
FAX: 714-54M315 


B. 

Jime 5-9 
A 1030 . A 1032 
AU20, Aim. 



JC uo 

Head Office: 


c 


otftataiion 


* Low Radiation 

* Noii4ntirlac0d 


A 


® SKMKO 

IWPii lij 


346 mmm E, I^D., STE. 60H sec. 3, TAIPEI, TAIWAN. R.OC, 

TEL: m (2) 75^507Qi FAX: 886 [2) 721-6201 TELEX: 22225 KFCPE 

Soedhoatlom ats lub^act 1o change wtthoui nollca Afl Irodemona ona regl^of0d: Inodemaitn ars llw 
pfocwrly of Itum componies- 


WitH KFC. you need nof sacrrfice perfoimance and comfort to safety. 

KFC has been in the monitor mdusiry for eight years. During this time, we have 
designed and produced monitors for the world's most critical OEM customers anc 
distributors. 

We offer a full line of high-performance monitors, Come to KFC and you wiil get products 
of a quality you can always count onl 



14' Color 

15' Color 

17' Color 

Model/Spec. 

€K-140e (3eK) 

CK-1406 (4eK) 

CM‘1410 

CM-1413 

OA-15 

CA470t 

Description 

Super VGA 

Super VGA 

Muttfecan 

WuHlacan 

MultLaoan 

Multlscan 

H. Ffeq, 

31.6f35f3SKHz 

31,5/35/48KHz 

30-50KHZ 

30-60KH2 

30w60KHz 

30-76KHZ 

Dot Pitch 

.2Smni 

.2en!iTn 

aSfTim 

. 28 nnTn 

.28mrr 

.aSmm 

Resolution 

1024x768 

1024x768 

1024 x 768 1024x 768 

1024x768 

1380x1024 


'MS-0931 Mono VGA & MA-0931 9' Mona Monitors are also availablo- 




























*'pQiver C is a heavy¬ 
weight contender - at n 
bantamweight price 


*^The Ctrace debugger is 
where Mix really shines. 
It is magfti/icenL ** 



Power C 

combines a high-performance C compiler 
with superb documentation^ at a price that 
brings chuckles from over 50^000 satisfied 
customers. That's because Power C per¬ 
forms favorabi)" against compilers costing 
10 times as much. And you can't buy a 
compiler tliat's more reliable or easier to 
use " at any price. Perhaps that’s why 
Power C has won Computer Shopper's 
Best Buy award for three years running. 

• compaiible with ANSI C standard 

• inregrared Make utility 

• library of over 450 fiinctions 

• IEEE software floating point 
- supports 3088/286/3S6/486 CPU 
■ memory resident program support 

• supports 8087/287/387 marli chips 

• small/medium/large memory models 

• mixed model with near/far/huge 

• allows arrays larger than 64K 

• CGA^ EGA, V^GA & Hercules graphics 

• 650 page manual with tutorial 


iQ^vt^ Power C Library Source 

includes our Power C assembler, 
plus the C and assembly language source code 
to over 450 functions in the Power C library'. 
Unlike our conipedtors, who charge $150.00 
or more for library source code, we've made 
ours very affordable. 

Power C BCD 
Business Matti 

includes binary coded decimal floating 
poin t routines and Btiancial functions tocalcu^ 
late interest, depreciation, etc,. BCD murines 
are used for dollars and cents calculations to 
eliminate inaccuracies caused by rounding. 

Power C requires IKIS 2.0 or Later, 32GK marnoryf 
720K disk xpac*. ilaater C requires OOS 3,0 or 
Ultarp 3fl4K memory, herd disk. 



Dftprit Weinbergef 
- Computifr Shopper 


Power Ctrace 

combines state-of-the-art technology with 
a friendly interface, making it very^ easy to 
find and correct your programming mis¬ 
takes, No time consuming edir/compile 
cycles are needed to track down bugs, Simply 
compile your program once with the trace 
option, and Power Ctrace does the rest. 
Multiple windows dispby your C source 
code, the values of ail your program vari¬ 
ables, program output, watch points, and 
assembly instructions. Pul Power Ctrace to 
work for you, and we guarantee that you 11 
be a more productive C programmer. 

Order line: 

1 - 800 - 333-0330 

Technical Support: 

1-214-783'6(K}1 
Fax: 1-214-783-1404 
Mix Softwaret 1132 Commefce Drive, 
Richardson, TX 75081 


Get a FREE oopy of Master C (limited time offer] 



J^Duntgmjin - PC Techtiiqttes 


Published by the highly acclaimed 
Waite Group, Master C is a 
revolurionacy book/disk package that 
turns your PC into a C instructor. 
Master C teach^ you, quizzes you^ 
notices problems you arc having, and 
recommends action. In a pilot study 
at IBM, students using Master C 
retained 19% more knowledge than 
students who learned from a lecturer. 
Now you can receive this $44,95 
"package absolutely FREE when you 
purchase all four Power C products 
described above. Just ask for the 
Master Pack 


"Master C eschews flash for elegant 
competence^ and it works!" 


FJ 

IF 


I 8D cl*y nionwy back gusnintn g 
I lliiniv____ 

I Street____ 

1 City__ 

I St Atq_Zip_ 

I Tslaphonv_ 

I □ Pleau send me a free brochure 

I Paying byi J GliecK □ Money Order 
, U MC JVisa □ Amex □ Discover 
I Card #_Exp__ 

I Disk Sizer O Sijw" □ Sf/a" 


l*rcHluct(sl (Not Copy ProtecledI 


□ Power C{$19.S5| $ 

□ Power Qrace tSl9.95) $. 

□ Power C Library Source {$1OJ $_ 

□ Power C BCD Business Math [$t0) $_ 

□ Master Pack ($59.90 \ $. 

(induclfii ai of chr pJiM Muter Q 


L 


Abd Shiipplr>9 

ms USA -Sid C^idj - S3D 
Texas Residenis add a.25% Sales Tax 
Total amount of your order 


J 
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WE’VE CHARTED 
THE WAY WITH 
WIN++ 

...for Windows applications 
in Borland C++ 

We’ve chosen the direction and plotted the course 
to easy and powerful Windows applications 
development! 

With over 150 classes, Win++™ provides a 
simplified, flexible and powerful high-level C++ in¬ 
terface making your Windows development efforts 
a breeze. 

Put the wind at your back... 

Central to Win++ is that it provides a class for each 
type of display object in Windows. Win++ includes 
ready-made classes for representing dialog boxes, 
child controls, pens, brushes, menus, bitmaps, the 
cursor, icons, a printer, the clipboard and many 
others. 

Win++ also supports the construction of dynamic- 
link libraries (DLLs), and the dynamic data ex¬ 
change management library (DDEML). 

it’s smooth sailing from here out... 

Win++ comes with a comprehensive reference 
manual and tutorial. Complete source code is in¬ 
cluded. You can rely on Blaise Computing to pro¬ 
vide and support quality add-on libraries. We’ve 
been doing so since 1982—it’s our business—our 
only business. 

Success is in the offing... 

Win++ requires Windows 3.0 or later and Borland 
C++ version 2.0 or later. We’re so convinced that 
you’ll find Win++ essential to your applications that 
if during the first 60 days you’re not completely 
satisfied, we’ll refund your money. That’s a 60-day 
money back guarantee! 

Wln++ and other Blaise Computing products can be 
acquired near you. 

Australia... The Netherlands... 

MicroWay Lemax Company B.V 

{03)560-1333 Badhoevedorp 

(020)659 8701 

France... 

Softworid PC-Computing B.V. 

Paris Overloon 

(33-1) 40 59 02 99 (31) 4781 -42422 

Germany... United Kingdom... 

ENZ EDV-Beratung GmbH System Science 
Bad Homburg London 

(061 72) 41014 (071) 833 1022 

SOS Software Services GmbH 

Augsburg Blaise Computing Inc. 

(08 21) 5710 81 819 Bancroft Way 

Berkeley, CA 94710 USA 
1 (510)540-5441 
FAX1 (510)540-1938 

TMs are property of holders. 


NEWS 


INTERNATIONAL 


Plug*and-Play 
Multimedia Kits 

W ith VideoLogic’s 
plug-and-play multi- 
media kits, you can set up 
and use multimedia applica¬ 
tions quickly and easily. 

The six packages contain 
hardware, software, cables, 
and productivity and devel¬ 
opment tools. 

The kits include Video- 
Logic’s cross-platform, 
cross-operating-system 
range of DVA-4000 digital 
video adapters for IBM 
XTs, ATs, PS/2s, and Mac 
IIs; Multimedia Interactive 
Control I or II System soft¬ 
ware; a Super VGA graph¬ 
ics card; and serial, video, 
and monitor cables. The 
productivity and development 
tools complete the multime¬ 
dia development packages. 

VideoLogic has also 
added four software products 
to its line of MIC System 
software, a multimedia deliv¬ 
ery and development oper¬ 
ating system that provides 
control over the hardware 
components of a multimedia 
computer system. The new 
products are MIC System 1 
4.0, MIC System II 1.1 for 
Windows, MIC System II 
1.0.1 for Mac Ilsi and Sys¬ 
tem 7.0 computers, and CPI 
ImagePrep. 

New features of MIC 
System I 4.0 include support 
for Super VGA mode; the 
ability to use EMS; Montage, 
a nonblanking merge fea¬ 
ture for smooth, professional 
video merge effects; and 
enhanced control over video 
devices. CPI ImagePrep is 
designed for those who want 
to use desktop publishing 
applications in conjunction 
with multimedia systems. 

The software lets you convert 
images from graphics file 
formats such as TIE, TGA, 
PCX, GIF, BMP, and EPS 
into DVA images for use in 
mukimedia applications. 
Price; £1595 to £1795. 


Contact: VideoLogic Ltd., 
Home Park Estate, Kings 
Langley, Hertfordshire 
WD4 8LZ, U.K. , 44-923- 
260511; fax 44-923- 
268969. 

Circle 1355 on Inquiry Card. 


The Missing Link 
in Network 
Management 

T he missing link in the 
archiving of data on het¬ 
erogeneous networks is the 
software to manage the ar¬ 
chiving, backup, file mi¬ 
gration, and retrieval pro¬ 
cess. The Network 
Archivist 2.0e helps you mi¬ 
grate files to other media, 
such as tape, and be confi¬ 
dent that you will be able to 
retrieve them quickly. 

The package uses an ex¬ 
pert system and relational 
databases to manage the en¬ 
tire archival process. A mas¬ 
ter database records the lo¬ 
cation of all archived files, 
automatically copies all 
changed files to tape, and 
permanently saves all stable 
files to at least three tapes. 
The software guides you to 
where you can migrate infre¬ 
quently used files to tape 
and provides instructions on 
which tapes to use and 
when. The Network Archi¬ 
vist also provides fast data 
restoration, media monitor¬ 
ing, virus detection, and 
Apple filename support. 

Version 2.0e also allows 
unattended restores, provides 
optimized lists for the fast¬ 
est restore operations, and 
has a facility that lets you 
restart interrupted restore op¬ 
erations at the point where 
they Slopped. 

Price: £795. 

Contact: Palindrome 
(U.K.) Ltd., Burlington 
Court, Burlington Rd., 
Slough, Berkshire SLl 2JS, 
U,K., 44-753-810751; fax 
44-753-810624. 

Clrd« 1356 on Inquiry Card, 
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u need a “special kind” oi 
jgramming environment that lets you 
ert your most artistic thoughts into 
jr application. 

u want an “a/A/n-one” programming 
hronment — with all the tools you 
2 d — for creating high-quality 
ture-rich applications. 

j expect a “fast and powerful” 
tgramming environment that 
forms with instant results — so you 
i create a “masterpiece” that will 
lure the test of time. 

u deserve the Clarion 
ofessional Developer. 


The Clarion Professional Developer 
redefines the way that you develop PC 
application programs. 

It puts you in full control of your 
application — opening up new, creative 
potential for the programming artisan. 

Professional Developer is a 
fully-equipped development 
environment. With 14 dynamic utilities 
and the rich, comprehensive Clarion 
language — it gives you all the tools 
you need to design, develop, debug, 
and deliver complete, expressive 
applications. 

Professional Developer is fast — it lets 
you turn your ideas into applications in 
much less time. A fraction of the time 
than the old-fashioned way of 
programming. 


Cirel* 41S on Inquiry Card (RESELLERS! 419). 



And with Professional Developer, your 
applications stand the test of time. You 
can create new or modify existing 
applications, as quickly and frequently 
as your application needs change. 


Never again will too little time or limited 
tools restrict you from creating the kinds 
of applications you dream of. With 
Clarion Professional Developer this 
never happens.. .you’re just a few 
seconds away from capturing the true 
art of application development. 


1 R □ 0 

F I W A L P B t 



Cl_ARIOMSai=TV\AnE' 

150 East Sample Road 
Pompano Beach, Florida 
(305) 785-4555 • 1-800-354-5444 
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VVHATS NEW • INTERNATIONAL 


Computerized 

Classroom 


C lassnet from Minicom Advanced 
Systems is a dedicated communi- 
calien network that gives instructOTS 
control over all activities, by all stu¬ 
dents, in the classroom. 

...The Electronic Blackboard func¬ 
tion lets you see a student's screen, 
display your own screen to any or all 
students, display a student's screen 
to die entire class, and send messages 
in real time to any or all students .The 
Interject function lets you disconnect 
the keyboard and darken the studenis's 
screens, giving you command over 
classroom activities. 

By simulating the teacher’s keyboard 
on a student's keyboard, the Assist fun¬ 
ction lets you help a student working in 
real time without losing visual contact 
with the entire class. The Communica¬ 
tion function lets you prepare a lesson 
by transmitting work files to students i 
send data, text, or even an exam to all 
students; collect students' files at the 
end of a lesson or exam; and connect 
students to external devices such as 
vidcodisk players and modems. 

The Print function lets you control 
one printer from the teacher's unit, 
while the Help function tells you that a 
student needs help, showing you the stu¬ 
dent's station number on your screen... 



ClASSNET - The ^ unique com¬ 
munication network, giving instructors control over 
all activities, by all students in the classroom. 

For only US$999 for the Teacher's Control Unit 
and US$245 for the Student's Unit. 

To find out the full facts about CLASSNET 
contact us at: 

Minicom 

Advanced Systems Ltd. 

Diskin St., Viila 7 
Jerusalem 92473, Israel 
Tel: 972-2-663743, Fax: 972-2-637576 



INTERNATIONAL 


Integrate 
EndNote Plus 
into Word 5.0 

he EndNote Plus Plug¬ 
in Module integrates the 
bibliographic software End- 
Note Plus into Microsoft 
Word 5.0 for the Mac. The 
module provides you with ac¬ 
cess to your database of 
bibliographic references from 
within Word via commands 
added to Word menus. At any 
time, the module can build 
a bibliography and format the 
in-texl citations according 
to a desired bibliographic 
style. 

The module adds three 
commands to Word 5.0's 
menus. When you add the 
command EndNote Plus 
Module to the Tools menu, 
it opens your library. You 
add the commands Insert 
Citation and Format Cita¬ 
tions to the Insert menu. 

The module lets you point to 
a reference in the library 
and use Insert Citation to in¬ 
sert an embedded object 
into the text as you write* 
With the Format Citations 
command, you can create a 
formatted bibliography 
based on the embedded cita¬ 
tions in the text. 

For formatting footnotes, 
the EndNote Plus Plug-in 
Module includes a prefer¬ 
ence that lets you specify 
whether you want citations 
in footnotes to be formatted 
as citations or as full biblio¬ 
graphic references. 

The EndNote Plus Plug¬ 
in Module is included with 
the EndNote Plus software* 

A PC version is also 
available. 

Price: £35 to registered 
EndNote Plus users; £189 
with EndNote Plus* 

Contact; Cher well Scien¬ 


tific Publishing Ltd*, The 
Magdalen Centre, Oxford 
Science Park, Oxford 0X4 
4GA, U.K., 44-865- 
784800; fax 44-865-784801. 
Cird« 1357 on Inquiry Card. 

Language 
Courses 
for the Mac 

G uildSoft offers Lin- 
guaROM II, a CD- 
ROM-based collection of 
HyperGlot Software's 30 lan¬ 
guage-learning courses for 
the Macintosh. The 30 
courses use seven languages 
(i*e*, Chinese, French, Ger¬ 
man, Italian, Japanese, 
Russian, and Spanish), with 
each course concentrating 
on a particular aspect of the 
learning process, such as 
basic vocabulary building, 
pronunciation, verbs, and 
grammatical tenses, as well 
as special requirements for 
particular languages, includ¬ 
ing Chinese Writing Tutor, 
German Passive Voice Tutor, 
and Japanese katakana and 
kanji characters* 

All the courses, except 
the basic vocabulary-building 
modules, use digitized 
sound, so you can hear the 
correct pronunciation and 
intonation from native speak¬ 
ers of the target language* 
Several of the programs sup¬ 
port MacReconier, so you 
can record your own voice to 
compare your pronunciation 
to the native speaker’s. 

LinguaROM II requires a 
Mac running System 6*0.7 
with 1 MB of RAM (the 
company recommends 2 
MB), a hard drive, and a 
Mac-compatible CD-ROM 
drive. 

Price; £795. 

Contact: GuildSoft, Went¬ 
worth House, Dormy Ave*, 
Mannamead, Plymouth 
PL3 5BE, U.K.,44-752- 
251155; fax 44-752- 
604012. 

Cird« 1358 on Inquiry Card. 
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CompU$ave Int’l orders (602)437-8208 


EXPORTING SINCE 1987 


Info (602) 437-8298 FAX (602) 437-8988 


COMPUSAVE 

SYSTEMS 

386-40 . 1325 

486-33 . 1675 

All Systems Include: 1,2 FD, 
4MB fMM,64K CACHE, 100 
MB IDE, Keyboard, 2 Serial, 
1 Parallel, DOS, SVOA Nil MB. 
CALL FOR CUSTOM 
CAD CONFIGURATION 

BOARDS 

Adaptec 1542BK.273 

Advanced Digital. - - Save 

Alloy ...Call 

Artist )ai0/16.997 

ATI Ultra 8514 w/1MB 542 
I Calcortip Draw Card 1529 

Computone -.Call 

Digiboard.Call 

OPTSmartD^CHE. .. Call 

Hercules.Call 

Jovian Super VIA... 619 
Metheus VGA 1104,, 695 
Mylex.Call 

NEC Graph Eng^lB .. 612 

Number Nine.Call 

Orchid 1280-lmb ,,, 338 

Plus HC40 . 572 

Renaissance GRX... Call 

SDC Series 400 _550 

STB Pwrgrph 256K . 121 

Trident IMB., 95 

Vermont Cobra/2 ,. . 924 

TAPE DRIVES 

I Alloy Iomega 

Archive Irwin 

Colorado Maynard 

Core [nt Mountain 

Everex Tecmar 

Wangtek 
Cal! For Prices 

MULTIPLEXERS 

Mux 900 Series-4 Chan 755 
Mux 900 Series^ Chan 925 
Mux 1600 Series-6 Chan Call 
Mux 1600 Series-IS Chan Save 
Mux w/9,6 Intrl Modem 2675 

CYRIX CHIPS 

83587-16 . 110 

83587-20,. 123 

83507-25. 135 

83087-16/25 . 180 

I 83087-33. 192 

83086-40 . 215 


COMPUTERS 

ALR Bus, V 386/33 1658 
ALR Bus, V 486/33 1822 
ALR Pow, V 486/33 4792 
Acer 486/1200 , , 4921 

Acer 1100LX. 2450 

Acer IIOOSX.1041 

Acer 1120SX.1223 

Intel .Call 

NEC.Call 

Samsung S3710/20 2297 
Samsung S3710/40 2543 
Samsung S3710/60 2790 
Texas I TM2000 ., 1038 
Texas 1 TM3000/20 2246 
Texas ! TM3000/30 2332 
Texas I TM3000/40. 2419 

Unisys .SAVE 

Wyse.All.Call 

DIGITIZERS 

Calcomp 12x12-4... 305 

Hitachi .Call 

Kurta IS/1 12x12-4,, 349 
Seiko 07-3613 . 285 

m 



Wacam.Call 

MIcroG III.Call 

CALL FOR LARGER SIZES 

DISKLESS 

WORKSTATIONS 

Acer 1170/ISA. 3387 

Samsung PCTZeS... 569 
Samsung PCT 386SX 969 
Wyse 3eeSX/16S .. 1039 

SCANNERS 

Canon DGOF w/kit , 1319 


Datacopy GS+ w/kit 1343 

HOWTEK.Call 

Ideal.Save 

MicroTEK 600G 852 

MicroTEK 600Z. ,. 1344 
MicroTEK 1850 .. 2091 

Mitsubishi MS200 , 559 
Panasonic RS307U. 1058 
Panasonic RS505U , 793 
Panasonic RS506U 1058 
Pentax IQ-SCAN w/kft 759 

Complete PC.Call 

Houston Instruments Save 
Logictech.Call 

NETWORK 

SOFTWARE 

CALL 


PLOTTERS 

AMT IntellPlot . . 1278 
Calcomp 2024 ,,,, 2990 
Calcomp 2036 .,,, 3898 
Calcomp 1026m . 5724 
Calcomp 1044GT ,, 8599 
Calcomp 1070 .,, 15069 
Calcomp 8902 3029 

Da Vinci 720 . 2230 

Enter SP600 . 580 

Enter SP-18CH}. 2702 

Enter SP-2e00 ,,,, 3351 
Enter SP-4810 ,,,. 3760 
Enter SP-4820.... 4520 
Enter SP-4830.... 4924 

H.l, DMP52 . 2029 

H.f. DMP62 . 3265 

H.l. DMP-16tDL. , , 2825 
H.f. OMP-t62DL ,, 3682 
H.l. OMP162R ,, 5055 
HI. Image maker .670 

H.l, PC695. 549 

H P. 7440A.899 

H,P. 7475A.1299 

H.P. 7550B W/RS232 2919 
H P. 7550B w/Cent 2789 

H.P 757DA. 2487 

H.P. 7575A.3011 

H.P. 7576A. 3927 

H.P. 7595C-SX.... 5254 
H,P- 7596C-RX ... 6652 

H.P. 7599A. 8396 

toline 3500. 2079 

toline 3700-1 . 2767 

loline 3700-8 . 2902 

loline 4000-1 . 3243 

loline 4000-8 . 3447 

loline 5000 ...... 5489 

loline 7200 ..... 10229 


2529 
3221 
3089 
8243 
4120 
. 752 
1027 
. 1371 


ArtPro 3500 ,,. 

ArtPm 3700-1 ... 

Roland CAMM-1 . 

Roland CA(VIM-148 
Roland DRX-3500 
Roland DXY-IIOO 
Roland DXY-1200 
Roland DXY-1300 . 

Roland GRX-400AR 4120 
Sketchmate.479 

CAD Software 

CADKEY Light.365 

DATACAD 128. 365 

CD-ROMS 

Hitachi CDR3600PC 503 
Hitachi CD1700PC .. 618 


NEC COR-36 . 528 


NEC COB-73.... 
NEC COR-83 ... 
Sony 7201 w/kit 
Sony 535 w/Kit. 
Toshiba 3301-E , 
Toshiba 3101-1 ,. 


726 

680 

589 

405 

552 

552 


1 PRESENTATION 1 

1 MONITORS 1 

1 Mitsubishi 33". 

3495 1 

1 Mitsubishi 37" 

5375 1 

1 MONITORS/ 1 

1 TERMINALS I 

Acer ... 

. Call 

Adds. 

. Call 

Amazzing. 

. Call 

Amdek 738-h. 

431 

CTX... 

. Call 

Goldstar 1460+ ., 

. 327 

Goldstar 1620+ ... 

. 750 

Hitachi 20AS. 

1829 

Hitachi 2085M .... 

1815 

IBM 3151-310. 

. 479 

Idek 5217. 

. C^l 1 

Link MC-2W/KB ... 

. 317 

Link MC-5W/0 KB 

. 281 

i link-MC-6 w/o KB. 

. 355 

Magnovox 9032 ... 

. 259 

Mitsubishi 14. 

, 495 

Mitsubishi 1429C.. 

. 403 

Mitsubishi 16L ., .. 

. 979 

Mitsubishi 20L_ 

1879 

Nanao 907DU. 

1022 

Nanao 90801. 

1150 

Nanao 9400 . 

2673 

Nanao 9500 . 

1922 

Nanao 560!. 

. Call 

NEC 2A. 

, 399 

NEC 3D-S. 

. 583 

NEC 40-S.. 

1024 

NEC 50 ........ 

2298 

NEC 4fG. 

800 

NEC 5FG . 

1422 

NEC 6FG . 

3110 

Seiko 1440 . 

. 491 

Seiko 2050 . 

1949 

Sigma Designs.... 

. Call 

Sony 1302. 

. 583 

Sony 1304 . 

. 643 

Sony 1936 . 

2628 

Sony 1604S. 

1089 

Taxan . 

. Call 

Teievideo 955 

. 483 

Te!evideo 965 W/KB 

. 377 

Toshiba. 

Call 

Wyse 30+W/KB ... 

, 278 

WVse 50W/KB .... 

. 355 

IWyse 60 W/KB .. 

. 3891 

Wyse XS W/KB. . 

13421 

wyse 150W/KB ... 

. 366 ■ 

Wyse 160W/KB ... 

. 449 ■ 

Wyse 185W/KB ... 

. 3551 

Wyse 370 . 

. 900 ■ 

wyse 670 . .. 

. 453 1 


Alps. 

. Save 

Canon 8J10EX. 

., 349 

Canon 8J300_ 

450 

Canon 8J330E ... 

.. 610 

Canon LBP-B Plus 

. 1521 

Canon LBP-4 Plus 

911 

Citizen GSX-141) .. 

.. 289 

Citizen 200GX... 

.. 159 

C.!toh C-5000.... 

. 1428 

Data Products.... 

. Save 

Oiconix 150 -h .. 

. 349 

Fujitsu DL3600 

. 605 

Fujitsu DL5600 ... 

. 1207 

GENICOM 4440XT 

5852 

GENICOM 3820. .. 

. 1678 

GENICOM 4410 . 

4648 

H.P. PaintJet. 

. 682 

H P. PaintJet XL .. 

. 1711 

Mitsubishi G370... 

3420 

Mitsubishi G500 ... 

3239 

Mitsubishi G650 ,. 

, 4179 

Mitsubishi S340. . 

8633 

Okidata IBZTurbo .. 

.229 

Okidata 320 . 

. 321 

Okidata 321 . 

.449 

Okidata 390+ .. 

. 449 

Okidata 391+.... 

.. 618 

Okidata 393+ , ,. 

. 984 

Okidata 393C. 

. 1044 

Okidata 400 . 

. 658 

Okidata 400S. 

658 

Okidata 800 ...,. 

.. 978 

Okidata 820 . 

. 1304 

Okidata 840 (PS) 

. 1695 

ore 850KL... 

. 1369 

QMS. 

Call 

Qume Express Laser 2290 

Qume Crystal Print IM892 

Seiko Snnart Label 

.. 171 

Texas 1. PS17 .... 

. 1273 

Texas 1. PS35_ 

. 1589 

Texas 1. ML PS17XL 2547 

Texas L ML PS35XL 2864 


UNISYS $4500 
30 PPM LASER 


MODEMS 

ATI 2400E.169 I 

Everex. Call 

Hayes Smart 2400.. 358 
Megahertz/Laptops.. Call 
Multitech 224BA ,,. Call 
Multitech 932EAB Call 
Multitech 932EA . , Call 

Telebit T1000E.546 

Telebit T-2500E.789 

Touchbase Systems . Call 

UDS .Call 

USR HST DUAL ... 880 | 

NEW 

PRODUCTS 

Pump. 755 I 

RoboFAX. 2525 


Phones Are Open Mon-Fri: 7 am -5 pm Mailing Address: Compu$ave - 4209 S. 37th Street, Dept. B^2, Phoenix, AZ 85040. I 
Prices reflect U.S. currency and arc subject to change without notice. We do not guarantee compatibility. DOA^s are replaced or repaired. Any return 
requires a RMAf* 15% Restocking charge on returns. Our service dept, number is (602) 437-8298. All products carry manufacturer^B warranty only* 
Wc do not honor rebates, extended guarantees or promotional programs. MasterCard and VISA arc accepted. International orders add 5%. Please | 
call or FAX before ordering. 


Circle 423 on Inquiry Cord. 
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Workstations 

External SCSI Drives 

286/386/486, Macintosh, Silicon Graphics, Sun, 
IBM RS60()0.VAX, NeXT, HP/Apollo.... 


Half Shell size 1.4"x5.5"x7.5" weigh! 2.5 lb 
Hard Drives 40MB to 200MB 
Hermit Crab size 2,8"x5.5"x7.5"weiglil4 1b 
with additional shock mount 
Hard Drives 40MB to 200MB 
A-Hive Jr size 2.2"x7.r'x7.r' weighl 4 lb 
Hard Drives 40MB to IGB 
Tape Drives 50MB to 8GB 
Floppy Drives 720K to 20MB 
A-Hive from size 4.3"x9.6"x9.9" weight 11 lb 
Hard Drives 40MB to 3.4GB 

Cartridge Drives 44MB to 88MB 
Tape Drives 50MB to 8GB 



Tulin Technology Td: 40f!-432-90.‘i7 

2156H O'Toole Ave., Sun Jose. CA 95131 Fax;408-943-0782 



CALL USA BY MODEM FOR ONLY 
$12 PER HOUR!! 


— Through i-Com you can call any online system in the USA, 
incL CompuServe, BIX, Delphi, MCI, Rusty'n'Edi, Channel 1, 
Eagle's Nest, etc. 

... and company associates, friends, and others. 


i-Com has direct access from: 

Austria, Belgium, Denmark, France, Germany. Italy, 
Netherlands, Sweden, Switzerland, UK 
Soon also in Finland, Norway, Spain, 


SEE OUR DEMO SHOW FOR MORE INFO ... 


- Call +32 2215 8785 by modem to see our Demo Show. 

- Or fax +32 2215 8999 or call (voice) +32 2215 7130 for 
more information. 


Now in JAPAN 


Modem 03 3708-5540, 
Voice 03 3707-6920, 
Fax 03 3707-5681 



i-Qom also operates its nwn BBS where you can gel share ware 
programs/files, play games, chat use E-mail and SIGs at your 
own leisure. 


i'Com, 4 Rue de Geneve B33r 1140 Brussels, Belgium 


NEWS 


NTERNATIONAL 


Bridge Between 
Windows 
and DOS 

IP Cockpit is a Win¬ 
dows and DOS menu 
and system management 
shell that lets you switch back 
and forth between Windows 
and DOS with a mouse-click 
or a simple keystroke. The 
package, which is avaitable 
from Guildsofc, also in¬ 
cludes a set of system man¬ 
agement tools that are ac¬ 
cessible from the main menu 
screen. 

During inslallation, VIP 
Cockpit scans your hard disk 
and automatically builds a 
menu system that is based on 
the programs it recognizes 
as being available on your 
PC. This automatically 
created menu structure is 
editable with up to nine 
levels. The VIP Cockpit 
menu editor*s tree structure 
allows you to view the layout 
of your menu structure. By 
pruning and grafting, you 
can rearrange the structure 
and easily add new product 
groups or applications to 
the menu. 

You can personalize VIP 
Cockpit’s interface by select¬ 
ing the required format and 
color scheme. The package 
lets you select icons, push 
buttons, dialog boxes, fold¬ 
ers, or text to give the 
menus the look and feel you 
want. 

The system management 
tools are all accessible from 
the main menu screen. 

They include the Security 
module^ Statistics module. 
E-mail module, Project mod¬ 
ule, Whereabouts module, 
Virus Detection module, and 


Controller module. The Se¬ 
curity module lets you set up 
access to menu options, ap¬ 
plications, and DOS. A 
mouse and a keyboard-lock¬ 
ing facility with an optional 
screen saver are also 
available. 

With the Statistics mod¬ 
ule, you can see system infor¬ 
mation, such as available 
free memory and disk space. 
The E-mail module lets you 
send and receive E-mail mes¬ 
sages from the Cockpit 
DOS or Windows menus. 

You can send messages to 
an individual or to a group 
across an internal company 
network or to users on a 
stand-alone machine. With 
the Project Control module, 
you can set up special proj¬ 
ects and track computer 
usage. The Whereabouts 
module lets you leave mes¬ 
sages on your screen letting 
people know where you are 
and when you will be back. 
You activate the Virus Detec¬ 
tion module to automati¬ 
cally scan applications for 
new viruses, and you use 
the Controller module to set 
up passwords, user levels, 
menu options, and print 
records. 

VIP Cockpit runs on 
IBM PCs, ATs, and PS/2s 
with a Microsoft-compat¬ 
ible mouse, DOS 3.0, and 
256 KB of RAM (the com¬ 
pany recommends 640 KB) 
or Windows 3,0 and 640 
KB of RAM (the company 
recommends t MB). 

Price: £69.95. 

Contact: GuildSoft Ltd., 

The Computer Complex, 

City Business Park, Stoke, 
Plymouth PL3 4BB,U.K., 
44-752-606200; fax 44- 
752-606174. 

Circle 1359 qh inquiry Cord* 



if you would like your new product considered for publicmion in 
the international section of BYTE, send press releases to BYTE, 
Attention: Martha Hicks, One Phoenix Mill Lane, Peterbor¬ 
ough, NH 03458, U.S.A ,, (603) 924-2638, fax (603) 924-2550; 
or Andy Redfem, BYTE/McGmw-Hill, Wimbledon Bridge House, 
One Hartfieid Rd ., Wimbledon, London SW19 3RU, U K ., 44- 
81-545-6271, fax 44-81-540-3833. Ail press releases must con¬ 
tain price information, address, and telephone number. 
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POWER STATION! 

THE LEO 486SX NOTEBOOK: POWER PLUS UPGRADABILITY 



The LEO 486SX Notebook: 

the most powerful and versatile computer 

on the market. 


20 or 25 MHz 80486SX CPU 
1MB to 16MB of on-board RAM 
Removable 20/40/60/80MB hard disk. 
(120MB available soon!) 

VGA LCD with 16 gray scales 
Internal 1.44MB FDD 
80/81-key keyboard 

2 s, Ip, external CRT/kbd interfaces d 
100-pin slot for expansion box, giving M 

3 16-bit slots 

Detachable/rechargable Ni-Cad battery, 
giving at least 2 hrs operation 
11.4"X11"X 1.9" (290 x280 x 49 mm) 
6.38 lbs (2.9 kgs), inc. HDD and battery 


The LEO 4d6SX Notebook: 

A New Standard In Notebook 
Computing 



AT'Bus Expansion Box 


Removable HDD 



First International Computer, Inc. 

6F. FORMOSA PLASTICS REAR 8UILDINC 
201, TUNG HWA NORTH ROAD TAIPEL TAIWAN 

Tel: 886-2-7174500 Fax: 886-2-7182782 Telex: 23066 CHARLENE 
FIC EUROPE BV Tel: 31 73-434640 Fax: 31-73*131945 
FIC USA Tel: 1-510-4757885 Fax: 4-510-4755333 

FIC SPAIN Tel: 34-91-307-0343 Fax: 34-91-307-4463 



INTERNATIONAL DISTHIBUTORS: 

lUfope: FRANCE: A.E,E. Tel: (01)46720909 Fax; (01J 46704901 GERMANY: KStS Tef: [04952] SOSO Fax: (04952] 8560 Macrotron; Tel; [59] 423745 Fax; [89] 422863 
SkodexTel: (B51) 82016 Fox: (651) 81078 GREECE; CH. TUEODOSSlS SATeIr (04)9580109 Fax; [01] 9596015 SWEDEN' Jet CkataTel; [08) 7533145 Fox: [08] 7533820 
SWITZERLAND: EIL Tel: (01] 8210440 Fax: [01) 8213632 UNITED KINGDOM; Centerprise TeL (0256) 843174 Fax: (0256) 463754 CZECHOSLOVAKIA; Skodex Tel; [2] 
354861 Fax: (2) 250064 NORWAY: Exess Norge A/S Tel; [47] 4863100 Fax: (47) 4883333 

Aaia/Paciflc: AUSTRALIA; Skodex Tel: [02) 8913599 Fax: (02] 8912058 INDONESIA: PT, Intikem BerNan Mustika Tel: (021] 5203501 Fax; (021] 5203504 JORDAN; 
Al Raed Tel: (06) 664343 Fax: [06] 655092 OMAN; Oman Computer Services Tel; (968) 698352 Fax; (968] 698356 PAKISTAN; Leo Computers (Pvt] Ltd. Tel/Fax: 
(051) 564737 Telex: 54478 SAUDI ARABIA; RSM COMPUTER SYSTEM let: (01) 4772727 Fax; (01) 4772225 THAILAND: Sommif Tei: (02) 2380695 Fax: (02) 2367392 
LEBANON: (nfl Compulof Center Fax; (357) 9514262 

* T^e Intel Inside logo is a trademark of Intel Corporation. AJI other names used herein are registered trodemarks of Ihelr respective owners. 

Circle 453 on Inquiry Card (RESELLERS; 454). 
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AVIEW 2E S3 EISA VGA 


Your systems oead ftexibiiiiry 
design, they need easy 
upgradability, they need hlgh- 
performance and built-in reliebtiitv. 
and they need to win the approval 
□f distinguished reviewers. UNIAiR 
provides the total solution for your 
requirenhents. 


EISA SCSI H Controller 


Distributor 

and 

OEM Welcome 


Computex Taipei "92 
Booth No: A437, A439 


AVIEW 2 S3 ISA VGA 


FINLAMO' 
TIUGEM tCY 

md5^90fllD 
Fa)(. (358) D-446S19 


!®5™ANY: 

STLrrrOAflT: 

HP COMPUTEfl SYSTEME GmbH 

TeJ; ( 40 ) 0711^629010 m. ( 49 ) 0711 - 6210(^30 


Manufaciyref & Exporter 

UNITED HITECH CORPORATION . ^ 

7F-1, No. T Wuchuan 1 Rd.. ^ 

Manchung City, Taipei-hsien. Taiwan, R.O.C. 
Tet: a86-2-29g-3125/30 Fax. 8S6-2-289-3210 


Distributors:: w, 

SINGAPORE: '■ 

PET COMPUTER SERVICE (S) PTE LTD. 

Tel: (65) 2967222 Fax: (65) 2961290, 294994 

WEALSOFT COMPUTER SERVICES PTE. LTD, 


486EL'33/50 


In iha U.S-, p^aase contact: 

ADVANCED irTTEGRATION RESEARCH, INC. 

2186 DEL FRANCO STREET SAN JOSE, CA 95131 
Td; (408) 4284)600. Fax: {4[B) 428-0950 


Td; (65) 2980296 Fax: (65) 2972216 
INDONESIA: 

P.T. BHINNEKA DATA PROSES 

Tel: (62) 021-4899835 Fax: (62) 021-6399061 


U.K.: 

GETIN 

Tel. (44) 09a3'2337a7/2397O5 
Fax; (44) 0923-.250138 

Circle 44B «ii Inquiry Card. 


SPAIN BARCELONA: 

m SISTEMES 

Tel: (34).93-5a20KlS 
Fffic- (W) &;F5aao209, 



































INTERNATIONAL FEATURE 



Build Yourself 
a ^ARC Clone 

With PC clones being so inexpensive, few people would consider building their own. However, SPARC machines 
still command a premium price-so is it worth it to make a do-it-yourself SPARC clone? 

HENRY MCGEOUGH 



W hile I was walking around a PC show, something 
caught my eye—a large, full-color, three-dimen¬ 
sional fish swimming around in a demonstration 
on the screen of a Sun IPX workstation. This 
looked like what Fd been looking for^—fast, colorful multi- 
tasking—and I wanted one. The price? Wei I, as I had to ask, 
I obviously couldn’t afford it. 

The salesperson then informed me that I could build one 
with just seven chips. That didn’t sound too difficult, so I 
began thinking about just how hard it would be 
to build a SPARC clone myself. As a software 
developer with hardware connections, I decided 
to find out the facts and see if a do-it-yourself 
SPARC clone was a practical possibility. Photo 
1 shows a machine that cost me just under £6000 
to build. This article describes how I put it 
together. 


In 1987, Sun announced that the open SPARC architec¬ 
ture would be licensed to multiple vendors. The Sparcstation 
1 was released in 1989, and the seeds of the Sun-clone and 
Sun-compatible markets were planted. (For further infor¬ 
mation on the organization that controls the future of the 
SPARC architecture, see the text box “SPARC Interna¬ 
tional” on page lOOIS-44.) 

A subtle distinction exists between a Sun clone and a Son 
compatible. A Sun clone should run SunOS or Solaris 


The Rising of the Sun 

In 1980 at Stanford University, a student named 
Andy Bechtolsheim built his own high-powered 
workstation using off-the-shelf parts. The name 
Sun came from this first Stanford University 
Network Workstation. Bechtolsheim then 
formed Sun Microsystems with Bill Joy, who 
was working on improvements to the network¬ 
ing features of Unix. The Sun-1 workstation 
was thus born. It used a 68000 chip—a nice, 
clean, 32-bit CPU with 1 or 2 MB of RAM— 
and included a mouse, a monochrome monitor, 
and an Ethernet adapter. 

The Sun-2 followed in 1984, with a 68010 
CPU, In 1986, the Sun-3 was introduced with 
68020 and 68030 CPUs, Meanwhile, Sun was 
working on its own RISC chip—the SPARC, Its 
first chip, the I6.67-MHz MB86900, was made 
by Fujitsu in April 1986 and appeared in the 
Sun-4 workstation family. 


Photo The combination of the Eiw monitor, the Trimm case, the Key 
Tronic keyboard, and the Logitech mouse makes a good-looking machine. 
The machine pictured, with the Tritec SPARC-2 board used internally, 
costs less than £6000 to build. 


PHOTIOGRAPHV BRUCE MACKlE © 1392 
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BUILD YOURSELF A SPARC aONE 


SPARC International 


T O comrol the future definition 
and evolution of the SPARC 
microprocessor architecture, 
SPARC International was created 
as a nonprofit organization, with testing 
facilities for binary SPARC compl iance 
tests. The SPARC Compliant SCD 1.0 
logo indicates that software or hardware 
has been passed through the SCD 
(SPARC Compliance Definitions) test¬ 
ing suites. When SunOS migrates to So¬ 
laris 2.0 and becomes compatible with 
Unix System V release 4.0, a new set of 
tests will be introduced for SCD 2.0. 

Membership in SPARC International 
is open to all and is divided into four 


levels. Executive members have full 
voting rights, can nominate a board 
member, and can serve on the architec¬ 
ture committee. Associate members can 
vote for two board members and all but 
the architecture committee, and they 
have free access to publications. ISV/ 
ViR members can attend committee 
meetings and vote for one board mem¬ 
ber and have access to all publications. 
Members of this grade are supplied with 
software to test whether their software 
complies with the SCD 1,0 standard. 
Affiliate members can serve on commit¬ 
tees without voting and have access to 
all publications. 


straight out of the box. This keeps down 
the cost of software development for a 
clone builder but means that a clone must 
be totally compatible in every way. 

A Sun compatible needs a port of 
SunOS, either from Interactive Systems 
or from the chip-set vendor, who may 
have already gotten Interactive Systems 
to do the port. Depending on how much 
needs to be done (a driver or a major re- 


ACTION SUMMARY 


The availability of SPARC 
motherboards provides the 
adventurous with an opportu* 
nity to beat high workstation 
prices by building their own 
machines. The choice of 
components is wide, with 
many manufacturers provid¬ 
ing chip sets and mother¬ 
boards. Even good-looking 
cases, keyboards, and mice 
can be bought at minimal 
cost. By assembling pieces 
from around the world, you 
can build a SPARC-2 clone for 
under £6000. 



write), the cost could be as much as 
$350,000. This is a good reason for 
choosing your chip set wisely. If there is 
a binary port available for your chosen 
chip set, it will simplify the task of get¬ 
ting your board up and running. SunOS 
binaries and manuals can cost from $300 
to $600 per unit to license. 

The Making of a Clone 
So what parts would an OEM clone 
builder need for putting together a Sun 
clone? There are several options: Some 
depend on how many clones you want to 
make; others depend on what you want to 
make. The breakdown of components 
that you'll need is shown in the table. 

You can source a motherboard ready- 
built as a complete kit or as parts from 
multiple suppliers. When you come right 
down to it, there is no reason why a Sun 
clone could not be sold in parts in the 
same way a PC is. A clone builder might 
provide two or three motherboards, a 
hard drive with SunOS, manuals, a se¬ 
lection of cases, a keyboard, a mouse, 
and an offer to supply popular multisync 
monitors that are known to work with 
Sun clones. You could then mix and 
match components in the same way you 
do now with PCs, or you could just buy 
the whole package already assembled. 

My original idea was to see if it js 
possible to build a SPARC clone for the 
price of an IBM-compatible 486 PC by 
using many of the same parts {e.g,, case, 
power supply, and keyboard) that are 
commonly available for PCs. The moni¬ 
tor needed to be able to handle a screen 
resolution of 1152 by 900 pixels—a fea¬ 
ture you might well opt for if you were 


intending to work with Unix on a PC. 

I made a list of five monitors: the 16- 
inch Eizo 560tpi, a 16-inch Panasonic, a 
20-inch Philips, a 21-inch Hitachi (in 
monochrome or color), and the new 17- 
inch NEC 5FG. All these monitors work 
at the required resolution, although Hita¬ 
chi is the only supplier that is also able to 
offer cables to connect to Sun compat¬ 
ibles. 

The floppy drive can be a 3!^-mch 
2.SS-MB unit or a 3-inch 1.44-MB 
unit. 1 chose the Sony MP-F17W-5PF, as 
recommended in LSI Logic's SparKit 
manual. This drive lets you use Insignia 
Solutions' SoftPC and read IBM PC 
floppy disks. 

The hard drive can be any 100- to 400- 
MB SCSI 3-inch half-height model, al¬ 
though 100 MB would be a squeeze. The 
trick is getting the operating system in¬ 
stalled onto the hard drive. The best op¬ 
tion is to have it preinstalled by the clone 
vendor. The next-best option is to gel it 
from SunSoft, who can supply a bootable 
Solaris CD-ROM containing the com¬ 
plete operating-system software, which 
you can easily copy to your hard drive. 
Alternatively, either Solaris or SunOS 
4.1 can be supplied on a cape cartridge. 

I was going to use a mini-tower PC 
case, complete with a power supply and 
an IBM AT keyboard. Then I found out 
that the keyboard needed to be a Sun-4 
type because the IBM AT-style keyboard 
wouldn't work with a SPARC clone. It 
proved difficult to track down a Sun-4- 
type keyboard until I got the LSI SparKit 
manual, as well as a full parts list for a 
Sun clone. LSI also helpfully includes a 
list of suppliers for everything else that 
you might need. 

Looking through the list of suppliers, I 
discovered that Key Tronic can supply 
keyboards and Logitech can supply suit¬ 
able mice. Logitech offers two types of 
mice: One is optical, with a reflective 
mouse pad, and the other is optomechan¬ 
ical, with a rolling ball. Both mice have 
three buttons, which is required for a Sun 
machine. 

Looking further down the list, I dis¬ 
covered that Trimm Industries can sup¬ 
ply SPARC pizza-box" cases and power 
supplies, and it also has a branch office 
in the U.K. that can supply these prod¬ 
ucts to European customers. So now I 
had all the pieces I needed to build a 
SPARC clone, except for the mother¬ 
board. 

Motherboards and SPARC Chip Sets 

The next step was finding a SPARC chip 
set and deciding if it would be worth 
designing my own PCB (printed circuit 
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Connectiom 
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Reflection: your passport to multivendor connectivity. 


The computing world is chang¬ 
ing. Now, Reflection* and the Reflection 
Network Series™ software extend the reach 
of your desktop computers in multivendor 
environments. 

Together, Reflection and the 
Reflection Network Series link all your 
systems. Reflection provides the user 
interface, offering the most precise VT and 
HP text and graphics terminal emulators 
for DOS, Macintosh, and MS-¥mdows. 
Reflection also delivers fast file transfer, 
keyboard mapping, and a powerful 
command language to automate the most 
complex tasb. 


Using Reflection with the 
Reflection Network Series lets you work on 
host and server applications at the same 
time. Access is provided to Digital VAX, 

UNIX, HP, and IBM hosts cmcurrenily, 
along with Novell and other LANs. You can 
run multiple protocols simultaneously on a 
single PC, and switch among them without 
rebooting. Because protocols are loaded 
only as needed, memory is saved as well. 

It’s the soft\rare solution that operates 
without a lot of additional har^are. 

Reflection and the Reflection 
Network Series—the connectivity choices 
for a changing world. 
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BUILD YOURSELF A SPARC CLONE 


board) motherboard- An already-built 
SPARC motherboard from a supplier is 
obviously the easiest route to making a 
clone. For a more adventurous design, 
you can mix and match chip sets or add 
DSP (digital signal processing) and extra 
communications support. Why not add 
an Intel 860 coprocessor for graphics, for 
instance? 

The main OEM vendors of mother¬ 
boards are Opus Systems (not to be con¬ 
fused with the U.K. PC manufacturer 


Opus) and LSI Logic, which also pro¬ 
duces a kit called the SparKit 25 that 
comes with all the information you need 
to build a 20- or 25-MHz SPARC clone. 
If you take this route, there are few prob¬ 
lems. Opus Systems (which can supply 
SunOS 4.LI binaries) designed the 
board and ported the operating system 
for LSI Logic, which manufactures the 
SparKit. LSI also produces many of the 
chips needed to build a SPARC. The 
SparKit is a complete kit of parts, PC 
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Smart-UPS 400 
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APC Uninterruptible 
Power Supplies keep 
more LANs up. run¬ 
ning, and reliable than 
any other brand of 
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free power protection 
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gerber tapes, and schematics for produc¬ 
ing a motherboard PCB. This is very 
flexible and allows an OEM to start off 
small by buying complete motherboards 
and then later scale up operations by 
manufacturing its own boards. 

LSI has just released the SparKit 40, 
which updates the previous kit and gives 
full details on how to build SPARC-2- 
clone motherboards. Asa good example 
of a finished product from the kit, LSI 
recommended the ready-built mother¬ 
board produced by Tritec Electronic 
using LSI 40-MHz parts (the L68411 lU 
[integer unit] and the L68414 FPU). (See 
photo 1.) 


F 

iior a more 
adventurous design, 
you can mix and 
match chip sets. 



The SPARC Chip Sets 
Fujitsu Microelectronics' S-16 chip set 
uses a 16.67-MH2 MB86900 and offers 
10-MIPS performance. The S-25 chip 
set uses an MB86901 lU, which runs at 
20 or 25 MHz and gives 12- to 15-MIPS 
performance. A Weitek 3170 FPU is 
used to provide floating-point math 
functions. An MB86920 MMU (mem¬ 
ory management unit) offers 4 GB (giga¬ 
bytes) of virtual address space and 64 
MB of physical address space. The 
DRAM controller recommended for use 
with the kit supports the latest !6-MB 
SIMMs and controls up to 256 MB of 
RAM. Interactive Systems performed 
the port of SunOS for this chip set. The 
Fujitsu MB86930 gives 33 MIPS at 40 
MHz, with 136 registers and hardware 
for integer multiply and divide. It is also 
designed for use with embedded applica¬ 
tions. 

The Cypress SPARC chip set from 
Ross Technology includes integer, float¬ 
ing-point, memory management, and 
cache functions. The CMOS CY7C601 
lU delivers 29 MIPS at 40 MHz and is 
produced in 25-, 33-, and 40-MHz ver¬ 
sions. The matching CY7C602 FPU is 
made by Weitek, These chips can be used 
with Tera Microsystems’ chip set. The 














































The Most Complete Line of Add-in Memory Boards for HP-Computers 


HPIIHWSeHesE:.F 


GFK749H-10 

GFK749H-20 


1 MB board 

2 MB board 


HP nm Series A 4110.600.700 


GFK103X‘10 
GFK103X-15 
GFK103X-20 
GFK103X-40 
GFK103X-60 
QFK103X^80 


T MB board 
1,5 MB board 
2 MB board 
4 MB board 
6 MB board 
SMB board 


Flood-Conneclors 


HP moo Series A 900,990 



GFK321X-40 

GFK221X-80 

GFK221X-160 

GFK221X-320 


4 MB board 
SMB board 
16 MB board 
32 MB board 


Hood-Connectors 


HP 3000 Series 6x, 7\ 


GFK165R-40 


4 MB board 


HP 3000 Series 9x7 


GFK2231A-160 16 MB ECC board 
GFK2232A-320 32 MB ECC board 
GFK2511A-640 64 MB ECC board 
GFK2230U-80 8 MB upgrade 

GFK2230U-160 16 MB upgrade 
GFK2230U-240 24 MB upgrade 

HP 3000 Series 920, 922.932. 948, 95S 

G FK1436A-160 16 MB ECC board 
GFK1437A-320 32 MB ECC board 
G FK1404 U-60 8 MB upgrade 

GFK1404U-160 16MBupgradB 
GFK1404U-24Q 24 MB upgrade 

HP 3000 Series 925.935.949 


GFK1010A-80 

GFK1037R-160 

GFK1010U-80 


8 MB ECC board 
16 MB ECC board 
8 MB upgrade 


HP 3000 Series 950,955. 960. 9m 


GFK1104A-160 

GFK1152A-640 


16 MB ECC board 
64 MS ECC board 


HP 9000 Series ZOO, 310,320 


GFK257A’05 

GFK257A-10 

GFK257A-20 

GFK257A-40 

GFK257LJ-05 

GFK257U-20 

512 KB board 

1 MB board 

2 MB board 

4 MB board 

512 KB upgrade 

2 MB upgrade 

HP 9000 Series 318,330 

GFK258A-40 

GFK25eA-80 

GFK25aAU-40 

4 MB daughterboard 
8 MB daughterboard 
4 MB upgrade 


We*re strong on Performance 


HP 9000 Series 319 

GFK266A-40 

GFK266B-80 

GFK266y-40 

4 MB daughterboard 
8 MB daughterboard 
4 MB upgrade 

HP 9000 Series 332 

GFK269A-10 

GFK269B-40 

GFK269U-30 

1 MB daughterboard 
4 MB daughterboard 
4 MB daughterboard 
(trade in 1 MB) 

HP 9000 Series 340 

GFK268A-40 

4 MB board 

HP 9000 Series 345.375.380 


GFK229A-40 

GFK229B-30 

GFK229S460 

GFK229E-320 

GFK229AU-40 


4 MB ECC module 
8 MB ECC module 
16 MB ECC module 
32 MB ECC module 
4 MB upgrade 


GFK229SU-16Q 16 MB u pgrade 
HP 9000 Series 350.370 

GFK258B-40 
GFK258C-120 
GFK258U-80 


4 MB daughterboard 
12 MB daughterboard 
8 MB upgrade 


HP 9000 Series 360 


GFK267A-40 

GFK267B-80 

GFK267C-120 

GFK267U-40 

GFK267U-8a 


4 MB daughterboard 
8 MB daughterboard 
t2 MB daughterboard 
4 MB upgrade 
0 MB upgrade 


10 years warranty 
Immediate Delivery 
Afl^ordable Prices 


kP 9000 Series 362 


GFK2320-10 

GFK2321-20 

GFK2322-40 

GFK2323-80 

1 MB module 

2 MB module 

4 MB module 

3 MB module 

HP 9000 Series 382 

GFK2200A-40 

GFK2201A-80 

GFK2202A-160 

4 MB ECC module 

8 MB ECC module 

16 MB ECC module 

HP 9000 Series 400 

GFK229A-40 

GFK229B-eO 

GFK229D-160 

GFK229E-320 

GFK229AU-40 

GFK229DU-160 

4 MB ECC module 

8 MB ECC module 

16 MB ECC module 

32 MB ECC module 

4 MB upgrade 

16 MB upgrade 

HP woo Series J25 e 

GFK2200A-40 

GFK2201A-80 

GFK2202A-160 

4 MB ECC module 

8 MB ECC module 

16 MB ECC module 

HP 9000 Series 705, 710 

GFK2216A-0O 

GFK2217A-160 

GFK2218A-320 

0 MB ECC module 

16 MB ECC module 

32 MB ECC module 

HP 900(1 Series 720, 730.750 

GFK1979A-160 

GFK1987A-320 

GFK2S12A-320 

GFK2513A-640 

16 MB ECC module 

32 MB ECC module 

32 MB ECC module 

64 MB ECC module 

HP 90(HJ Series 8x7 

GFK2231A-160 16 MB ECC board 
GFK2232A-320 32 MB ECC board 
GFK2511A-640 64 MB ECC module 
GFK2230U-60 8 MB Upgrade 

GFK2230U-160 16 MB upgrade 
GFK2230U-240 24 MB Upgrade 

HP 9000 Series 829,822. 832.842,852 

GFK1436A-160 

GFK1437A-320 

GFK1404U-80 

GFK1404U~160 

GFK1404U-240 

16 MB ECC board 

32 MB ECC board 
SMB upgrade 

16MB upgrade 

24 MB upgrade 

HP 9000 Juries 825, 835.845 

GFK1010A-80 

GFK1037R-160 

GFK1010U-80 

SMB ECC board 
16MB ECC board 
SMB upgrade 


Series 850. H55.870 

GFK1104A-160 16 MB ECC board 
GFK1152A-640 64 MB ECC board 


GFK HAMBURG * GERMANY 
Fnmkenslrafie 29 ■ 2000 Hamburg 1 
Phone (40) 23 73 01-0 
Fax (40) B 17 S9 
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SCSI+IDE Siamese Twins Controller 

Longshine LCS-6633F rivals the leading SCSI controller 



The LCS-^33F is a dual interface controller 
that combines SCSI and IDE control Its 
performance is comparable with the 
AHA-1542B SCSI controller and its price is 
highly competitive. 

Many sophisticated features can be found on 
this board. It combines both SCSI and IDE 
interfaces but provides a standard AT-bus VO 
specification. This simplifies hard disk 
installation since no device drivers are needed 
for any operating system. In addition, it can 
support up to seven SCSI drives with a total 
capacity of 128 Gigabytes. 

The LCS-6633F is a high performance 
intelligent SCSI controller for IBM PC/AT or 
compatible computers. Optional device 
drivers for rewritable ODD, CD-ROM, Tape 
and DAT drives make this card one of the 
most versatile on the market. Powerful 
features, reasonable pricing and excellent 
support make it ideal for file servers, 
multi-user systems and workstations. 

■ Controls 7SCSI devices,! or 2 IDE HDD's 
and 2 FDD's. 

■ AT task file compatible. 

M 2.6 Mbytcs/sec. asynchronous transfer rate 
on the SCSI bus. 

■ Supports DOS, OS/2, NetWare, Unix and 
other operating systems. 

■ User friendly and easy to install. 

■ Optional drivers for MODD, RHDD, 
CD-ROM and tape or DAT drives. 

■ Low cost and high performance. 

For more information contact your nearest 
Longshine distributor or one of our offices. 


GrGi»437on Inquiry Card {RESELLERS: 438}. 

Heaaqiiarlers(TaJwaii) / LONGSHINE Electronics Corp. 6F, 245, See. 3^ Roosevelt Rd., Taipei, Taiwan, RO C Tel: 886-2 363495S. 
Fax; 886-2-3626810. USA Omce/Tel; 310-9030899. Fax: 310-9442201. Heng Kong Office/Tel; 852-0-4206186. Fax: 852-tM2Q5252. 
Germany OfTke/Tel: 49^10249220. Fax; 49410240109. UK OlTice/Tel: 44-923249355. Fax: 852-923224595. 

JapenOmce/ Tel: 81-03-38399719. Fax; 81-03-38399729. Sii^apore Omc* : Tel:65-272-3316 Fax :65-272-9S70 

IBM POAT, OS/2: EdtematiOful BmiiKM MvhiiKi Corp.; NetWare; Novell lot; Uobc ATATlefonnadoa S^sytema; AHA-1542B: Adaptec 


























BUILD YOURSELF A SPARC CLONE 


CY7C604 CMU (cache controller and 
memory management unit) can be used 
with the CY7C157 to provide up to 256 
KB of fast SRAM (static RAM) cache. 

Tera Microsystems* microCore chip 
set reduces the number of chips you need 
to build a SPARC-compatible system to 
just 19 components. There are four main 
chips, and you need to choose an lU/ 
FPU combination and add support chips, 
such as the AMD Lance Ethernet con¬ 
troller, the SCSI 53C90 controller, the 
Zilog 85C30 serial chip, and the FDC 
82072 floppy drive controller. 

The TM5610 system controller inte¬ 
grates cache, memory management, and 

A 

11.11 important 
consideration on the 
motherboard is the 
Open Boot ROM. 



main-memory control. It has a direct in¬ 
terface to a Cypress-style lU/FPU and 
has 4-KB instruction and 4-KB data 
caches. The TM5620 I/O controller in¬ 
terfaces to the Ethernet and SCSI control¬ 
lers, and it provides two serial ports for 
the keyboard and mouse, DMA chan¬ 
nels, and monochrome video display 
with a resolution of up to 1280 by 1024 
pixels. These chips, together with sup¬ 
port controllers, can be used to provide a 
low-cost monochrome system. 

The TM5630 SBus interface con¬ 
nects Tera’s microBus to the standard 
SBus and provides up to four SBus slots. 
The last chip in the set is the TM5640 
color video controller, which, together 
with a frame buffer and a BT458 RAM 
DAC (D/A converter), adds color graph¬ 
ics to the system. Tera can also provide 
SunOS 4.1.1 binaries, ported by Interac¬ 
tive Systems, for this chip set. In addi¬ 
tion, Tera has Just announced a new TS-2 
chip set with a manufacturing kit to pro¬ 
duce a SPARC-2-compatible worksta¬ 
tion. Tera and Weitek are teaming up to 
provide a real challenge to the Sparcsta- 
tion2. 

Weitek is a familiar name because the 
3170 FPU is used with many existing 
SPARC lUs. The new W8701 integrated 
SPARC processor combines the lU and 


the FPU on the same chip. It is pin-com¬ 
patible with the CY7601 and can be used 
as a low-power replacement in existing 
boards or with the Tera chip set to give 
a low-chip-count/low-power SPARC sys¬ 
tem solution. It is available in 25-, 33-, 
and 40-MHz versions with 136 registers, 
and it provides 6.15-MFLOPS perfor¬ 
mance running at a clock rate of 40 
MHz. 

Weitek’s W8720 integrated graphics 
controller provides accelerated graphics 


and is used in the Sun IPX workstation. 
Weitek supplies an application note with 
the controller that describes how to build 
a W8720 SBus card, and a Pixrect li¬ 
brary (called the W8720 Sun View Ac¬ 
celerator) is available from Interactive 
Systems. 

The other important consideration on 
the motherboard is the Open Boot ROM 
and the use of the SBus. The Open Boot 
ROM is unique among Unix systems be¬ 
cause it uses a token-threaded Forth-83 
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HANDTOP Computer 



100% Compatible 
100% Touch screen 
100% Pen based 
'^100% Portable and self contained 
But, best of all the DIRECT INPUT 
mode, Imagine.. 

Create, see and use custom touch screen 
keyboards formats even several at Ihe same time 

- Work in the field or in any environments 

- Run all your PC software directly in touch mode 


I would like : □ receive a documentation □ trading visitation 
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BUILD YOURSELF A SPARC CLONE 


Photo 2: The 

Trimm case has 
enough room to 
mount two 
internal 31^-inch 
hard drives and a 
SVt-inch floppy 
drive. The 
Integrix color 
SBus display 
adapter is 
pictured on the 
right side. 



interpreter as its boot ROM, as a hard¬ 
ware monitor for debugging purposes, 
and as a configuration program for SBus 
cards* This software was written by 
Mitch Bradley of Sun Microsystems, and 
a description of Forth and the FCode 
programming language is contained in 
The SBus Specification, available from 
Sun Microsystems* 

Hardware developers interested in de¬ 
signing SBus cards should be sure to ob¬ 
tain Sun's Open PROM Toolkit User’s 
Guide, which also provides a program¬ 
ming tutorial- SBus cards contain FCode 
PROMs that use the SPARC Open Boot 
ROM to provide position- and processor- 
independent driver software for the 
cards. 

SunSoft and Interactive Systems 
The main supplier of SunOS software for 
SPARC compatibles is Interactive Sys¬ 
tems. Ft can license the source code and 
provide ports to new chip sets or write 
drivers to support new features. Many 
existing chip-set vendors can also supply 
compiled binaries that have already been 
ported by Interactive. The Unix side of 
Interactive has been acquired by SunSoft 
(the software side of Sun Microsystems), 
and SunOS 4,1.1 has been renamed Sun¬ 
Soft Solaris 1.0 (and can be supplied on 
CD-ROMs). The next release (Solaris 
2.0) will move to Unix System V release 
4.0 and provide SunOS support for the 
SPARC RISC and Intel's 386 and 486. 

Complications can be introduced by 
porting SunOS to new hardware. The 
compatibility between SPARC-type com¬ 
puters depends on the particular operat¬ 
ing-system implementation. Applications 
programmers should only need to work 
with the operating-system software, not 


the hardware. When hardware engineers 
make changes, operating-system soft¬ 
ware engineers often need to write more 
code to make the new hardware compat¬ 
ible, If a software engineer can be “look¬ 
ing over a hardware engineer's shoulder" 
as he or she makes changes, both money 
and time can be saved: The software en¬ 
gineer can suggest ways that hardware 
changes can be implemented with the 
least number of changes to the operating- 
system software. 

The key is to involve software experts 
early in the process, as they can spot 
problems that may increase development 
time and costs later on. Investment in 


YOUR OWN SPARC CLONE 

The main components you li 
need to build a SPARC 
clone. 

Motherboard 

• SPARC CPU integef unit and FPU 

• Memory management and 
cache chip 

• I/O chtp 

• SBus controller chip 

• Graphics controller 

• Lance Ethernet controller 

• SCSI controller 

• Serial chip 

• Floppy drive controller 

200- to 40I)-MB hard drivo with SunOS 
3^^-lnch 1.44-MB floppy drive 

Sun-4-compatible keyboard and 
mouse 

Case and power supply 

10- or 19-inch monitor with a fesolution 
of 1152 by 900 pixels 


software expertise pays for itself: Prod¬ 
ucts get out the door faster, give better 
performance, and cost less, 

l>owii to Business 

Knowing about the chip sets and know¬ 
ing how to develop the software for your 
new design is a good start, but do you 
really want to solder up a PCB? For this 
article, 1 chose to use a ready-built 
motherboard and confine myself to con¬ 
necting the wires and making it all fit 
into the case. 

After acquiring a full range of the nec¬ 
essary components from various sources, 
I set about testing them together and 
actually building my first SPARC clone. 
All the SPARC motherboards were the 
same size and used the same method of 
mounting, with four guideposis and two 
screws that attach to the back plate. 
Thus, mounting the motherboard in the 
case was a simple operation. Trimm sup¬ 
plied me with a sturdy metal SBC- 
110000 pizza-box case capable of sup¬ 
porting a iarge and heavy monitor. The 
power supply in the Trimm case allowed 
for automatic selection of international 
voltages between 100 and 240 volts AC 
and 50 to 60 Hz. I used it at settings of 
240 V AC and 50 Hz. The case also had 
the right 12-way power connector for the 
motherboards. 

In the first system 1 put together, I 
used an evaluation motherboard from 
Tera Microsystems, This board con¬ 
tained the Weitek WS701 lU/FPU chip 
running at 23 or 40 MHz and three of the 
Tera mkroBus support chips. The SBus 
chip was still under development at the 
time this article went to press. As the 
board was supplied without RAM, I in¬ 
stalled 16 MB of RAM (using 4-MB by 
4-MB by 8-bit Mac SIMMs). 

The Tera chip set, being SPARC com¬ 
patible and not a true SPARC chip set 
from Sun, required its own special ver¬ 
sion of SunOS, which was supplied on a 
Maxtor 200-MB hard drive. The Trimm 
case had two 31^-inch bays for hard 
drives plus a bay for a 3*A-inch floppy 
drive that I didn't use (see photo 2), I fas¬ 
tened the hard drive to the bay with seven 
screws, I used a standard PC power cable 
to power the drive, although a cable with 
an angled connector would have been a 
better fit. A flat 50-way SCSI cable con¬ 
nected the hard drive to the mother¬ 
board. 

I now had the main components in 
place, so I closed the sliding metal case 
and secured it with two screws, I plugged 
a Key Tronic Sun-4-compatible keyboard 
into the back of the computer and a Logi¬ 
tech mouse into the side of the keyboard. 
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dBsee 3.0 


The Standard CASE for Clipper 

dBsee is a complete Project Development environment. 

Allow the interactive defiiiition of prototipe and generate the tailored source code and 
documentation with a 90% cut of time and costs. Define a standard methodology for 
application generation, maintenance and documentation of real world business apphcation 

Clipper comunity needs more than a compiler and a lot of tools. 

,^hat We suggest is a powerfull and easy to start system for speeding up your 

software production : dBsee 3.0 


Advantages using dBsee are: 

-Possibility of designing the whole 
applicadon interactively. 

-Data entry screen can be desired 
up to 65.000 rows 65,000 co¬ 
lumns 1A highly sophisticatad scre¬ 
en painler anowing ihe insemcm of 
data € 1 ^ screen fields coming 
fiom different data bases, genera¬ 
tion of auii:mfiatic look-ut^, am muld 
relations directly designing the rela¬ 
ted objecL The meSiodology 
adopted is based on the endlyre- 
latkmship model 

-A specific Lookup Tables Manager 
concentrating on a single file all 
different structured tables for 
lookups managing automatic data 
entry and data search. 

-Object progmnunlng. A libra^ 
of over 100 engineer^ modules is 
supplied with c&see for supporting 
user interface, video and printer 
drivers, data entry, recursive 
windowing, and a long list of 
utility functions. 

-Template Language. Thanks to 
new dBTL ( dBsee Template 
Language), which has same Clipper 
language sintax, one can generale 
any kii^ of source code programs. 


Reducing development time 
by 90% 

Defining standard development 
methodology 

Producing source code and 
documentation 

Supplying maintenance support 
with reverse engineering 

Easy to learn and use also for 
non Clipper experienced 


Ctipper 

Sptciafist 



CaU m9323S2M66l924239f9252S6 
or Fax 0039 J23.9252D8 for more 
Information or fkee demo disk 


More than 150 templates are available in ordar to general^ 
most sofisdcaied ^ocedures. 

-Reverse Engineering. dBsee uniqueness is possibility of 
manual int^ention on source code by adoing lines of 
program without losing these changes when generation 
takes place . By acdvatma the reverse engineering process 
the changes made by admng new command lines will be 
identified and memorized so mat in successive generations 
thdr relocation will automatically be carried out. 

CireW 473 on Inquiry Cord. 

dBsee 3.0 support: Summer ’87, Clipper 5.01, RTLink, Blinker. 


Italian Softwara Agency sii 
Via Tomq. 2 38042 Baveno (NO) ITALY 
p03&) 323 - 922066 -924239 - 9253S6 
FAX (0039) 323 - 92S208 


Copyright Italian Software Agency - dBs^ Nantuket - Clipper. All pmduct names and tademaiks aie the property of their respective owners. 












BUILD YOURSELF A SPARC CLONE 
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Photo 3: 

In addition to 
building the 
machine with the 
Tritec boards 
I built it with the 
Opus Personal 
Mainframe and 
the Tera 
Microsystems 
motherboards. 



I used a Videk monitor cable with BNC 
connectors to attach it to a 17-inch NEC 
5FG monitor. 

Everything was ready; I switched it 
on. Nothing—the display remained 
blank. After calling Tera’s technical 
support, I learned that I had used the 
wrong DRAM SIMMs. The RAM was 
supposed to be IBM type (9 bits wide) 
with a parity bit. The BIOS ROM checks 
the RAM, and if it fails a parity check, it 
does not bother with initializing the 
video; hence, no error message on¬ 
screen to let you know the RAM has 
failed. Although it is possible to use 8- 
bit-wide SIMMs, that would require a re¬ 
compiled version of the ROM. 

Once I changed the RAM to 4 MB by 
using nine SIMMs, the video initialized 
and the Tera logo was displayed. A mem¬ 
ory test confirmed that I had 16 MB of 
RAM, and the “OK’’ prompt of the boot 
PROM finally greeted me. I was able to 
check for the hard drive with the com¬ 
mand probe-scsi, which reported a 
Maxtor hard drive with a SCSI ID of 3.1 
then continued to start up Unix with the 
command boot disk. After about 3 min¬ 
utes, the Unix log-on prompt appeared, 
and I had a working Sun-compatible 
workstation. 

The next system I created used a full- 
production SPARC-2-clone motherboard 
made by Trilec Electronic. This board 
used the LSI chip set running at 40 MHz 


and came supplied with 16 MB of RAM 
and an Integrix color SBus card. I also 
used a hard drive with Solaris 1.0 in¬ 
stalled, which was kindly supplied by 
MicroMuse. Because the Tritec board is 
a clone, it can use the standard-release 
version of Solaris or SunOS. Eizo sup¬ 
plied a 19-inch T660iT color monitor, 
which also worked fine with the Videk 
monitor lead. The Eizo monitor gave a 
sharp picture at the standard SPARC res¬ 
olution of 1152 by 900 pixels at 66 Hz, 
and It was easy to adjust and center the 
picture. 

The Tritec motherboard was well con¬ 
structed, with surface-mount compo¬ 
nents on both sides. The start-up screen 
showed the system was running a ROM 
version 2.2 and declared itself to be a 
Sparcstation 2 with 16 MB of memory 
and a type-4 keyboard. After the mem¬ 
ory check (which can be bypassed by 
pressing Ctrl-Alt-Fl), it continued to 
boot Unix until it reached the log-on 
prompt. 

I also tried to use the Tritec board with 
the SunOS from Tera Microsystems; the 
changes to the SunOS for the compatible 
chip set meant that it could not be used 
with a clone motherboard. Tritec pro¬ 
vided very helpful and efficient hot-line 
technical support, and I recommend it. 

Opus Systems supplied a Personal 
Mainframe 5000 25-MHz SPARC moth¬ 
erboard, which 1 used with the hard drive 


supplied by MicroMuse. An LSI L64801 
SPARC lU and a Weitek 3172 FPU chip 
formed the computing heart of the board, 
with a version 1,0 ROM configured to 
boot Unix on power-up. System and 
memory tests proceeded to the now fa¬ 
miliar log-on prompt. (Sec photo 3.) 

The Opus board performed without 
fault and with enough speed for Open- 
Windows/2. Opus also included a clearly 
written user’s manual and the manual set 
for Solaris 1.0. It is worth trying out a 
SPARC-1 clone with the application you 
wish to run, as you may find the clone to 
be fast enough for your needs and a 
worthwhile money saver. 

It proved not too difficult to put to¬ 
gether a SPARC-clone workstation. The 
only tool required was a screwdriver. 
SPARC motherboards and peripherals 
could be added to the range of available 
PC motherboards, which should lead to 
good prices on SPARC clones. An up¬ 
grade path would be available to a 
SPARC-2 motherboard using the same 
case and keyboard. 

The Price Is Right 

Proving that it is possible to build a 
SPARC clone is one thing. But is the ma¬ 
chine any less expensive than buying one 
from Sun, where you would pay a mini¬ 
mum of £11,000 for SPARC-2 perfor¬ 
mance? 

All the following figures are very ap¬ 
proximate, as they represent the current 
price for one of each component, and big 
discounts are available for volume buy¬ 
ers. The case, keyboard, and mouse 
would cost you about £500, while the 
SPARC-2 motherboard from Tritec 
would cost £2000 with 16 MB of RAM 
installed. The Eizo monitor pictured is 
the 20-inch T660iT, which retails for 
£2400. If you instead use an NEC moni¬ 
tor with a lower specification, you could 
subtract £1000 from the price. The 207- 
MB hard drive I used came from Micro- 
Muse, and with Solaris 1.0 installed, it 
would cost just over £1000. (This price 
assumes that the chip set you are using 
already has a two-user Sun license.) 

All this comes to a total of £5(TO to 
£6000. And that’s not a bad price for a 
SPARC-2 clone, m 

Editor’s note: As this article was going to 
press, we learned that Tera Microsystems 
is ceasing operations. 

Henry McGeough is a director of Fire 
Monkey Ltd ., a LoHdon-based company 
that is working on ISDN cards. He can be 
reached on BIX c/o editors " or on Inter¬ 
net at hmcg@cix. compulinLco, uk. 
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We’ve got the power 
behind the play 



Symbol of Tradition^ 

The Chinese hand 
puppet Bu Dai Hsi has 
been a symbol of 
tradition, as weli as 
entertainment, for 
centuries. Talented 
performers use these 
beautiful puppets to act 
out legendary tales, but 
they are only one part 
of this intricate art 
form. Behind the 
scenes are set design¬ 
ers, historians, sound 
effects and skilled 
craftsmen that 
handmake every 
puppet. Only with the 
power of their com¬ 
bined talents and 
dedication has the Bu 
Dai Hsi performance 
thrived for hundreds of 
years. 


Tradition of Excellence 




Inspired by traditions of excel¬ 
lence like Bu Dai Hsi, AGC 
developed the Powerplay line of 
computers to give you the 
highest quality and most 
versatile systems available. 
Versatility means you can match 
any 286, 386SX, 386DX, 
486SX, 486DX, P24 CPU 
with any Tower, Semi-Tower, 
Mini-Desktop, Desktop, Slim- 
Desktop case to give you a 
system perfectly tailored to your 
computer needs. But like the Bu 
Dai Hsi performance, the 
Powerplay line represents only a 
small part of AGC's total ser¬ 
vice. Years of advanced R8tD, 
uncompromising quality control, 
and experienced technical 
support unite to guarantee you 
the best show in town. 
Powerplay gives you the power 
to play. 




COMPUTEX ’92 

Booth No; 
00002-0006 
00101 -0105 
June 5-9.1992 


pCUJERpL/^V SERES 


AGC aECTRONICS CORPORATION - MAIN OFFICE 16lh Row. Number 109, Mln-Sheng East Road, Sec. 3. Taipei. Taiwan. 10446. Republic of CNna Telephone; (88^2-7101916 (Rep.) 
Facsimle: (886)-2-718-1808/9 CACHING TECHNOLOGY CORPORATION - USA OFFICE 1250 Nodh Lakeview Avenue. Unit Q Anaheim. California 92807 United States of America. Telephone: 
(714)-777-2818 Facsimile: (714).777-3608 AGC ELECTRONIC GmbH - GERMANY OFFICE Hdskestr. 24 W-4030 Ralingen-Tiefenbroich. Germany Telephone: (02102)49000 Facsimile: (02102)490021 
AGC ELECTRONIC CORPORATION - S.A. SPAIN OFFICE Calle General PerorvNo. 32 Planta Baja Comerdal 28020 Madrid; Spain Telephone: (91)55fr8890 Facsimile: (91)556-8723 

Circle 411 on Inquiry Card (RESELLERS; 412). 
































BUILD mSELF A SPARC CLONE 


FOR MORE INFORMATION 


CASES AND POWER 
SUPPLIES 

Integrix, Inc. 

1200 Lawrence Dr*, 

Suite 150 

Newbury Park, CA 91320 
(805) 375-1055 
fax: (805) 375-2799 
Cird« 1T3B Qfi Inquiry Cord. 

Trimm Industries 

11949 Sherman Rd* 

North Hollywood, CA 91605 
(818) 983-1833 
fax: (818) 503-0438 

Circle 1139 on Inquiry Cord. 


CHIPS 

Advanced Micro 
Devices, Inc. 

901 Thompson Place 
P.O. Box 3453 
Sunnyvale, CA 94088 
(408) 732-2400 
fax: (408) 982-6161 
Cirde 1140 on Inquiry Cord. 

Fujitsu Microelectronics, 
Inc. 

Advanced Products Division 
77 Rio Robles 
SanJose,CA 95134 
(408) 456-1000 
fax: (408) 943-9293 
Circle 1141 on Inquiry Card. 

LSI Logic Corp. 
Microprocessor Group 
1551 McCarthy Blvd. 
Milpitas, CA 95035 
(408)433-8000 
fax: (408)434-6457 

Circle 1142 on Inquiry Card. 

Ross Technology, Inc. 

5316 Highway 290 W, 

Suite 500 
Austin, TX 78735 
(512) 892-7802 
fax: (512) 892-3036 
Circle 1143 on Inquiiy Cord. 

Tera Microsystems 
5200 Great America Pkwy., 
Suite 250 

Santa Clara, CA 95054 
(408)987-5600 
fax: (408) 987-5606 

Circle 1144 on inquiry Card. 


Weitek Corp. 

1060 East Arques Ave. 
Sunnyvale, CA 94086 
(408) 738-8400 
fax: (408) 738-1185 

Circle 1145 on Inquiry Cord . 


HARD DRIVES 

Hard drives by Maxtor, 
Hitachi, Quantum, and 
Fujitsu are available from 
the company listed below. 

Andataco Computer 

Peripherals 

9550WaplesSt. 

San Diego, CA 92121 
(619)453-9191 
fax:(619)453-9294 
Circle 1390 on Inquiry Card. 


KEYBOARDS 

Key Tronic Corp. 

4424 North Sullivan Rd. 
Spokane, WA 99216 
(509)928-8000 
fax: (509) 927-5248 
Circle 1391 on Inquiry Card. 


MONITORS 

Eho 

(Nanao USA Corp, 
in the U.S.) 

Genesis Business Park 
Albert Dr. 

Sheer water 
Woking 

Surrey GU215RW 
U.K. 

44-483-757118 
fax: 44-483-757121 

Circle 1392 on Inquiry Card. 

Hitachi Sales (U.K.) Ltd. 
Hitachi House 
Station Rd. 

Hayes 

Middlesex UB3 4DR 
U.K. 

44-81-8492092 
fax: 44-81-5692763 

Circle 1393 on Inquiry Cord. 


NEC 

1 Victoria Rd. 

London W3 6UL 
U.K. 

44-81-9938111 
fax: 44-81-9927161 

Circle 1394 on Inquiiy Card. 


MOTHERBOARDS 

MicroMuse 

Unit IL, Chelsea Reach 
78-79 Lots Rd. 

London SWIOORN 
U.K. 

44-71-3527774 
fax: 44-71-3517834 

Circle 1395 on Inquiry Card. 

Opus Systems 

329 North Bernardo Ave. 

Mountain View, CA 94043 

(415)960-4040 

fax: (415)960-4001 

Circle 1409 on Inquiry Card. 

lYitec Electronic GmbH 

Robert Kosh Sirasse 35 
6500Minz42 
Germany 
49-6131-509057 
fax: 49-6131-508769 

Circle 1410 on Inquiry Cord - 


MOUSE DEVICES 

Logitech, Inc. 

6505 Kaiser Dr . 

Fremont, CA 94555 
(510) 795-8500 
fax: (510) 792-8901 
Circle 1411 on Inquiry Card. 


PC EMULATION 

Insignia Solutions Ltd. 
Carrington House 
Oxford Rd . 

High Wycombe 
Buckinghamshire HPll 2EG 
U.K. 

44-494-459426 
fax: 44-494-459720 

Circle 1412 on Inquiry Cord. 


SOFTWARE 

Interactive Systems Corp. 
1901 North Naper Blvd. 
Naperville, IL 60563 
(708)505-9100 
fax: (708)505-9133 

Circle 1413 on Inquiry Card. 

SunSoft, Inc. 

(European headquarters) 

Si. John’s Court 
Eastern St. 

High Wycombe 
Buckinghamshire HPl 1 1JX 
U.K. 

44-494-472900 
fax: 44-494-472383 

Circle 1414 un Inquiry Card. 

SunSoft, Inc. 

(subsidiary of Sun 
Microsystems, Inc.) 

2550 Garcia Ave. 

Mountain View, CA 94043 
(415)960-1300 
fax: (415)969-9131 
Circle 1415 an Inquiry Card. 


STANDARDS 

SPARC International, Inc. 
535 Middlefield Rd., 

Suite 210 

Menio Park, CA 94025 
(415) 321-8692 
fax: (415)321-8015 

Circle 1416 on Inquiry Cord. 
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Thinking of cost effectiveness and price/ 
performance, MIT products should be your first 
choice. If you come to Computex this June, 
Tatung is the booth you’d better not miss. 
Tatung is the company with the longest history 
in Taiwan’s electronic industry, and Tatung also 
has the most complete product line in the 1 T 
industry. So come and see us, and you’ll never 
regret it. 

Tatung-the essence of MIT 

O TATUNG 

Tatung Co. 

22 Chung-Shan N. Rd., 3rd. Sec., Taipei, Taiwan, R.O.C. 
TEL: 886-2-592-5252 Ext. 2418, 2461, 2423, 2420 
FAX: 886-2-598-4509, 886-2-591-5185 




Computex ’92 

Booth No.: D 234, D333 


Circia 467 on Inquiry Card {RESELLERS; 468). 












INTERNATIONAL RESOURCE GUIDE 


Search and Retrieval Systems 

Mm are listed, by caantry. distributors d the U.S, products mentiaiid iu this issue's 
State of the Art section m ManagiDg Inft^lut. 



AUSTRALIA 


askSam Systems: 

Locom Information Systems 

61-2-9488020 

fax: 61-2-9491036 

Cirel# 1 T 46 Oil Inquiry Cord. 

BRS Software Products: 

Computer Sciences of 

Australia 

61-2-9011111 

fax: 61-2-9011270 

Circle 1148 on Inquiry Card. 

Folio Corp.: 

Comaxes Corp. 

61-2-2996196 
fax: 61-2-2902851 

Circlu 1153 on Inquiry Cord. 

Johnston & Co.: 

ScanText 

61-2-2614511 

fax:61-2-2641464 

Circio 1163 on Inquiry Cord. 

On Technology, Inc.: 
InfoMagic 
61-2-9751044 
fax:61-2-9751350 

Circle 1168 on Inquiry Card. 


Vii^ioia Systems, Inc.; 

Laser Peripherals/Image 

Products 

61-2-4150344 

fax: 61-2-4178680 

Circle 1176 on Inquiry Cord. 


BELGIUM 


BRS Software Products: 
Prodata S.AJN.V. 
32-2-7228711 
fax: 32-2-7250628 

Circle 1148 on Inquiry Cord, 

On Technology, Inc.: 

PI us Products N.V. 
32^91-855800 
fax : 32-91-856016 

Circle 1168 on Inquiry Cord. 


BRAZIL 


Folio Corp.; 

SOFT 

55-21-2648892 
fax: 55-21-2649989 

Circle 1153 on Inquiry Cord. 

MicroRetrieval Corp,: 
Eletroflx Informatica 
55-11-2174169 
fax:55-11-2179272 

Circle 1166 on Inquiry Cord. 


DENMARK 


askSam Systems: 

ScanTrade By Rame 
45-42-804273 
fax: 45-42-804673 

Circle 1146 on Inquiry Card. 

BRS Software Products: 

BRS Software Products A/S 

45-33-143500 

fax: 45-33-144066 

Circle 1148 on Inquiry Card. 

Folio Corp.: 

Kommunedata 
45-44-660111 
fax: 45^-660355 

Circle 1153 on Inquiry Cord. 


FRANCE 


askSam Systems: 

ISE Cegos 
33-1-4609276 
fax: 33-1-46092gfX) 

Circle 1146 on Inquiry Card. 


BRS Software Products: 
Sinorg 

33-1-46623000 

fax:33-1-46620937 

Circle 1148 on Inquiry Card, 

Folio Corp.: 

SAM 

33-1-45633192 
fax: 33-1-42250676 

Circle 1153 on Inquiry Card. 

MicroRetrieval Corp.: 
Proventec 
33-90-562939 
fax: 33-90-563507 

Circle 1166 on Inquiry Card. 

On Technology, Inc.: 

ISE Cegos 
33-1-46092438 
fax: 33-1-46092489 

Circle 1168 on Inquiry Card. 


GERMANY 


askSam Systems: 

North American Software 
49-89-7909711 
fax: 49-89-7900258 

Circle 1146 on Inquiiy Card. 
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WHERE 


ON EARTH 


CAN YOU CALL US 




FOR AS LOW 


you can connect with BIX, 
the on-tine information service, at a 
fixed hourly rate from many cities 
around the world. Compared to 
packet switching networks, this saves 
you up to 75% depending on your location. There's 


AS $20 
AN HOUR? 


no application process. No character 
or packet fees. No extra charge for 
2400 baud. And you're billed directly 
by BIX for your phone usage. 

Just call the access number nearest 
you, iog on, and the world of BIX is at your fingertips. 



BT Tymnet Access Information: {All amounts are US. dollars) 

AUSTRAUA (S29/hr); MELBOURNE (3)4I62M^: SYDNEY (2)290-3400 BELGIUM (S23/hr)i BRUSSELS (2)725-5060 DENMARK (S23/hr): 
COPE NH AGE N 3 1 -I B^3-3 3 FRANC E ($23 (hr): PARIS ( i ) 477 1913 3. ( I ) 4602700 3.(1)460 2S7S0. (I) 46025 500; LYO N (7) 8478144 ITALY {t23 ^hr): 
MILANO (2) 66-98^30-04 N ETH E R LAN DS (S23/hr): ALKMAAR (72) 155190, AMSTERDAM (20) 6610094; El N DH OVEN (4901) 45 530; THE HAGU E 
(70)347S03Z (70)3314641; ROTTERDAM (10)4532003 SWEDEN (S25/hr)- STOCKHOLM (8)294782 SWITZERLAND (S25mr): GENEVA 
(22) 782-9329; ZURICH (i) 73^9673 UNITED KINGDOM ($20/hr)r BIRMINGHAM (21 ) 6326636; BRISTOL (272) 25S392; CAMBRIDGE (223)845860; 
EDINBURGH (SCOTLAND) (31)3132172; LEEDS (532)341838; LONDON BaynaH House (71)4898571, Ealing (81)5667260 GERMANY (S23/hr): 
COLOGNE {22l)2tOI96; FRANKFURT (69)666-8131. (69)666-4021: MUNICH (89)350-7682 


7b learn more about: BIX see our other ad elsewhere in tdiis magazine 

























Circle 456 on Inquiry Card (RESELLERS: 457). 



THE ONLY SOLUTION TO PENBASE 
Windows! Unique New 5" x 5" 
graphics tablet does Windows 
^and a whole lot more. 


The new MNkQAp ACECAT graphics tablet gives you performance 
and versatility oniylliMai^ of until now. All at a price that even your 
entry-level customers can i 


New ACECAT 5* x 5" graphics tablet will open windows c 
tunity for you. 

ACECAD’s line of digitirers; 12xl2» 18xl2» 36x48 in¬ 
cluding ACE'IO is a complete range of tools that will satisfy 
your present professional clients while helping you capture 
and serve new one.s. Offering quality products with unique 
features, outstanding value and dedicated 
support, ACECAD is your best partner 
today for a more profitable tomor¬ 
row. Don’t les this window of 
opportunity close for you. 

Contact us today! 




ACECAD U. SL A ACEAD ENTERPRISE GMBH. GERMANY 

TEL:I-800-6764ACE. 1-408^55-1900 TEL*49u6027-8046 

FAX:1.40&65519I9 FAX;49-6027.8043 


ACE CAD ENTERPRISE CO., LTD. R.O.C. 
TEL:886.2. 2186699 
FAX;886-2-2182867 


ACECAD 
TEL-O349536807 
FAX.-0349534454 


LIQUIDATION SALES 

* ALL PRODUCTS ARE NEW 

• PRODUCTS ARE SUBJECT TO 

AVAILABLE STOCK 

. PRICES ARE FOB USA 

PRODUCT 

UNIT 

MINIMUM 

IBM SOFTWARE 

PRICE 

ORDER 

MICROSOFT WORKS v.2.0 (OEM VERSION) 

55.00 

25 UNITS 

LOTUS MAGELLAN 2.0 (OEM VERSION) 

40.00 

25 UNITS 

LOTUS WORKS (OEM VERSION) 

40.00 

25 UNITS 

WORDSTAR 2000 R.3.5 

65.00 

25 UNITS 

WORDSTAR v.5.5 

65.00 

25 UNITS 

WORDSTAR EASY EXTRA 

25.00 

25 UNITS 

ASHTON TATE APPLAUSE II 

50.00 

25 UNITS 

XTREEPRO GOLD v.1.43 

25.00 

100 UNITS 

SYMANTEC PC ANYWHERE III 

50.00 

25 UNITS 

DIGITAL RESEARCH DR DOS v.5.0 

45.00 

100 UNITS 

WINDOWS 3.0 (OEM VERSION) 

MACINTOSH SOFTWARE 

50.00 

25 UNITS 

DELTA GRAPH v. 1.5 

45.00 

25 UNITS 

CE QUICK KEYS v. 2.1 (OEM VERSION) 

50.00 

25 UNITS 

CENTRAL POINT MACTOOLS DELUXE v. 1.1 

45.00 

25 UNITS 

HARDWARE & ACCESSORIES 

PRIMAX 3 BUTTON SERIAL MOUSE 

20.00 

60 UNITS 

GENIUS DYNA MOUSE PS/2, PAD, DR. HALO 

30.00 

25 UNITS 

COMPLETE PC FAX/4800 w/FAX IT 

90.00 

100 UNITS 

COMPLETE PC FAX/PORTABLE 

205.00 

100 UNITS 

COMPLETE PC COMMUNICATOR 

240.00 

100 UNITS 

HIGH RESOLUTION MONITORS 

16" 1280 X 1024, .28mm 

600.00 

100 UNITS 

16" 1024x768, .31mm 

500.00 

100 UNITS 

20" 1024 x 768, .31mm 

800.00 

100 UNITS 

FOR UP-TO-DATE PRODUCT LIST. PLEASE FAX TODAY 

FAX 510-376-0471 


AMERICAN BUYING & EXPORTING INC. 


1024 COUNTRY CLUB DRIVE. MORAQA, CALIFORNIA 94556 

1 TELEPHONE 510-376-7600 

1 


INTERNATIONAL RESOURCE GUIDE 


BRS Software Products: 
U’Ware Software Technologic 
GmbH 

49-89-338664 
fax: 49-89-339419 

Circle 1148 on Inquiry Card. 

Folio Corp.: 

DATSCHIFF GmbH 
49-421-444051 
fax: 49-421-491998 

Circle 1153 on Inquiry Card. 

Johnston & Co.: 

Incom und Computer GmbH 

49-228-630315 

fax: 49-228-656364 

Circle 1163 on Inquiry Card. 

On Technology, Inc.: 

Prisma Handelsgesellschaft 
mbH 

49-40-658080 
fax: 49-40-6524393 

Circle 1168 on Inquiry Card. 


HONG KONG 


SoftSolutions Technolog}' 
Corp.: 

Cybernetics 

852-8773386 

fax: 852-8770330 

Circle 1170 on Inquiry Card. 


ITALY 


askSam Systems: 

Micro Business Italiana 

39-2-4390431 

fax: 39-2-48193003 

Circle 1146 on Inquiry Card. 

BRS Software Products: 
IPSOA S.p.A. 

39-2-824761 
fax: 39-2-82476968 

Circle 1148 on Inquiry Card. 

Folio Corp.: 

SISS.r.L. 

39-2-76014823 
fax: 39-2-76014823 

Circle 1153 on Inquiry Card. 

MicroRetrieval Corp.: 
Sinopia Informatica S.p.A. 
39-51-221294 
fax: 39-51-221287 

Circle 1166 on Inquiry Card. 


JAPAN 


SoftSolutions Technology 
Corp.: 

Nihon Libertec Co. 
81-33-4818321 
fax: 81-33-4818371 

Circle 1170 on Inquiry Card. 


MEXICO 


Folio Corp.: 

Logon S.A. de C.V. 
52-8-3359020 
fax: 52-8-3564869 

Circle 1153 on Inquiry Card. 


THE NETHERLANDS 


BRS Software Products: 

BRS Software Products 

31-85-579600 

fax: 31-85-438636 

Circle 1148 on Inquiry Card. 

Folio Corp.: 

Information Productivity 

Solutions 

31-30-510307 

fax: 31-30-510307 

Circle 1153>on Inquiry Card. 

SoftSolutions Technology 
Corp.: 

Connectica 

31-20-6735866 

fax: 31-20-6756459 

Circle 1170 on Inquiry Card. 


NEW ZEALAND 


askSam Systems: 

Claughton Marketing 
Consultancy Ltd. 

64-4-4468% 

fax: 64-4-446896 

Circle 1146 on Inquiry Card. 

BRS Software Products: 
Paxus Services 
64-4-859119 
fax: 64-4-843924 

Circle 1148 on Inquiry Card. 

SoftSolutions Technology 
Corp.: 

GCS Business Systems Ltd. 

64-4-4950400 

fax: 64-4-4711223 

Circle 1170 on Inquiry Card. 
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Circle 414 on Inquiry Card 




























Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, ''A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
tech n ical assistan ce ? 

• Is there a service facility? 

• Are manufacturers warran¬ 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are sh ipping cos ts for 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name, model 
number, catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date. 

• Confirm that the price is as 
advertised. 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETIMG COUNCIL 
of the Dinect Marketing Association. Inc, 



• Obtain an order number 
and identification of the 
sales representative^ 

• Make a record of your 
order, noting exact price in¬ 
cluding shipping, date of 
order, promised shipping 
date and order numben 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 


r 
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Circis 4$e on Inquiry Card. 


Real-Time Multitasking 

for Microsoft C, Borland C, Turbo Pascal 


INTERNATIONAL RESOURCE GUIDE 


Develop Real-Time Multitasking Applications with RTKemel! 

RTKerrtfti is a profassional, high-performanoe, low-cost neai-lima mullitasking kernel 3t 
runs under MS-DOS and supports Mlcfosofl C, Borland C++, Turbo C+t* and Turbo 
Pascal RTKernel is a library you can link to your application. It lets you run several 
lunctlons i procedures as parallel lasks. Join hundreds of satisfied customers wbo've 
been using RTKemel In the past three years. FfTKemel offers Ihese advanced features^ 


• pre-emptive, sverrt -1 irrternjpt-drivan 
scheduling 

• number of lasks only llmiled by RAM 
- task-switch time of approjL 12 (sees 

on a 33-MHz 4S6 

• pertormenice Independent of the number 
of tasks 

• use differeni priorities (changeable at 
run-llmej to oontiol your tasks 

• time-slidng can be aciivaied 

• programmable liirtsr interrupt rate 

• Ngh-resduIIon limer (approx. 1 laec) 

• inler-task communlcalkjns using sema¬ 
phores, maJIboxes. and message^iasslng 

• call DOS from any number ol tasks 
without ro-anlranoe problwnst 


• activate tasks out of l-ntermpt handlers 

' supports math coprocessor end emulator 
- supports DOM1 to COW 
eKrensibte lo any number of COM ports 

• Intenupi handlers lor keyboard and COM 
ports included wllh source code 

• resident muiti-tasking applications (TSfis) 
^ keyboard, hard dbk, floppy disk idle limes 

usable by other tasks 

• nms under MS-DOS 3,0 to 5,0, DR-DOS, 
Novell, sic., or wltboul operating system 

< ROMAIC 

• supports CodeView and Turbo Debugger 

• full source cods avaSable 

• no run-time royalties 

«free technical support by phone or fax 


RTKernel-C (MSC 6,D, TC++ 1.0. BC++ 2,0) DM 7D0 (for source code, add DM 600) 
RTKernel-Pascal (TP 5.0,5,5, 5 0) DM 600 (for sourc® code, add DM 500) 

For irrtem'ationat orders, add DM 50 tor shipping and handling. 

Visa, check, bank transfer, or COD (in Europe) accepted. 


Please call or fax for our free demo disk 


On Time/ / 

maj?keting/ 


KARSTEN PETEf3SEN 


Kopolnengtooiss© ■ D-2000 Hombug 36 ' GefTnony 
Phone +4?-40-43 7472*Fa^+49-40-43 51 96 


A Message To 
Our Subscribers 

F rom time to time we make the byte 

subscriber list available to other companies who 
wish to send our subscribers material about their pro¬ 
ducts. We take great care to screen these companies, 
choosing only those who are reputable, and whose pro¬ 
ducts, services, or information we feel would be of in¬ 
terest to you. Direct mail is an efficient medium for pre¬ 
senting the latest personal computer goods and services 
to our subscribers. 

Many BYTE subscribers appreciate this controlled use 
of our mailing list, and look forward to finding infor¬ 
mation of interest to them in the mail. Used are our 
subscribers’ names and addresses only (no other 
information we may have is ever given). 

While we believe the distribution of this information is 
of ber^fit to our subscribers, we firmly respea the wishes 
of any subscriber who does not want to receive such pro¬ 
motional literature. Should you wish to restrict the use 
of your name, simply send your request to the follow¬ 
ing address, 

BVTE Magazine 

Attn: Subscriber Service 
RO. Box 555 

Hightstown, NJ 08S20 iintt 


SINGAPORE 


BRS Software Products: 

Far East Computers Private 
Ltd, 

65-2738288 
fax: 65-2780649 

Circle 1148 on Inquiry Cord. 


SOUTH AFRICA 


Johnston & Co*: 

Phillip Burger 
27-12-9987666 
fax; 27-12-3489658 

Circle 1163 on Inquiry Cord. 


SPAIN 


BRS Software Products: 

Servidos De 

T eledocumentacion S. A. 

34-1-5939612 

fax: 34-1-5939821 

Circle 1140 on Inquiry Cord. 


SWITZERLAND 


On Technology , Inc+: 
Systrade A.G. 

41-56835640 
fax: 41-56835688 

Circle 1166 on Inquiry Cord. 


THAILAND 


BRS Software Products: 
Summit Computer Co. Ltd. 
66-2-2362716 
fax: 66-2-2367392 

Circle 1148 on Inquiry Cord. 


askSam Systems: 

Ingram Micro Services 
44-819-511012 
fax: 44-819-511012 

Circle 1146 on Inquiry Card. 

BRS Software Products: 

BRS Software Products 
44-71-5805271 
fax: 44-71-1360997 

Circle 1148 on Inquiry Cord. 

Folio Corp.: 

Catalyst Electronic Publishing 

44-892-541139 

fax: 44-892-514537 

Circle 1153 on Inquiry Cord. 


MkroRetrieval Carp.: 
Techsonix Ltd. 
44-21-3596436 
fax: 44-21-3597830 

Circle 1166 on Inquiry Cord. 

Ott Technology, Inc*: 
Frontline Distribution 
44-256-463344 
fax: 44-256-479461 

Circle 1168 on Inquiry Cord. 

SoftSolutions Technology 
Corp*: 

Transam Microsystems Ltd. 

44-71-8374050 

fax: 44-71-8373804 

Circle 1170 on Inquiry Card. 

Virginia Systems, Inc*: 
DataSale Ltd. 

44-81-8714166 

fax:44-81-8714208 

Circle 1176 on Inquiry Cord. 


VENEZUELA 


Folio Corp.: 

ENIACC.A, 

58-2-5746711 
fax: 58-2-5741605 

Circle 1153 on Inquiry Cord. 

MicroRetrievaJ Corp.: 
Oflcina Technica Lindo S,A. 
58-2-9521616 
fax:58-2-9521294 

Circle 1166 on Inquiry Cord. 


inciusion in the resource 
guide should nos be taken as a 
BYTE endorsement or recom- 
meiuhiHon. likewise, omission 
from the guide should not be 
taken negatively. The m/oma- 
tion here was believed to he 
accurate at the time of writing, 
but BYTE cannot be responsi¬ 
ble for omissions, errors, or 
changes that occur ajier com¬ 
pilation of the guide. 
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fa// Your Completed Card Today. For Quicker Response, 
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Hounslow 
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Mail Your Completed Card Today. For Quicker Response, Fax to 1-413-637-43431 
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The Mac 
Goes to School 


F or the last six weeks, I have had three different 
strains of flu, and for a while I wondered if Td 
ever feel good again. The frustrating part would 
be sitting down to work. Hours would go by, and 
rd produce a dozen lines. I would shout, “I’m 
trying to think and nothing happens!*’ in hopes of making 
a joke of it, but there was a lot of truth to that, and it was 
a frightening experience. 

Then a week ago, suddenly all was well. 

The big news is that Larry Niven and I have finished 
The Moat Around God*s Eye and shipped it off to our 
agent. If that weren’t enough to rejoice over, I managed 
to get something done for the Smithsonian and start a 
new novelette; and of course I’m getting this column 
out. It’s great to be back. 

The Productivity Paradox 

There are 100 million small computers in the U.S., but ef¬ 
ficiency experts claim they’ve had little or no effect on 
productivity, and the experts are puzzled. They needn’t be. 
What happened is that small computers made it possi¬ 
ble to comply with more government regulations and 
bureaucratic red tape. Since that kind of work always 
expands to fill the available capacity to do it, we ended up 
with an ever-increasing stream of new regulations. 

Worse, computers make it easier for the government to 
force compliance. We have plenty of new productivity: 
you just don’t see it, because it’s been absorbed in regu¬ 
lations and compliance documents. 

The Macintosh Story 

When the Macintosh first came out 1 thought it was un¬ 
finished. The operating-system concept was excellent. I 
had a Lilith, a machine conceived by Niklaus Wirth, 
when I first saw the Mac’s very slow predecessor (called 
Lisa), so I was already familiar with the operating-system 
principles. The Mac, like the Lilith, was a giant step for¬ 
ward in usability over CP/M and its DOS followers. Un¬ 
fortunately, this potentially winning operating system 
was attached to a toy computer. There wasn’t enough 
memory, it was prone to overheating, and the 68000 chip 
was badly overworked in its triple duties as drive con¬ 
troller, screen manager, and CPU. 

Worse, we were told that the 128-KB Mac was all 
there ever would be; Steve Jobs was adamant in insisting 
that this was good enough. Developers could safely write 
for this Mac, as there would be no upgrade. 

Of course, no one believed him. It was just too obvious 
that the 128-KB Mac was inadequate. Eventually there 


came a bewildering series of upgrades, some of which ap¬ 
peared only to soon vanish. There was also a long series 
of software improvements, culminating in System 7.0. 

My early observations about the 128-KB Mac gave 
many people the impression that I didn’t like the Mac 
at all. TTiis was spurred on by the fanatic loyalty of some 
of the early 128-KB Mac users. (I suspect they knew 
better, but having paid so much for the machine, they 
had no choice but to defend it.) 

The truth is, though, I bought 
a 128-KB Mac and acquired 
every Mac upgrade, from the 
first Mac to the “Fat Mac” 

(with an internal 5-MB hard 
drive and more memory), on 
through different stages to the 
Plus. I used that machine to do 
my taxes every year. More im¬ 
portant, that early Mac has al¬ 
ways been available to my 
children. The youngest one, 

Richard, pretty well grew up 
with it. 

The legend is that the cob¬ 
bler’s children go barefoot. But 
when Richard enrolled at 
UCLA, I wanted him to have a 
decent computer. He had for 
years had both Mac and PC ma¬ 
chines available, and he knew 
what he wanted. He wanted a 
Mac, but preferably not my 
original 128-KB system with 
all its upgrades. He would have 
liked one of the new Mac II 
machines, but it didn’t look to 
me as if he’d need that. After 
some thought, we decided on a 
Mac Classic II. 

He’s been using that for about a year now, and I can 
confidently say that a Mac Classic II is an excellent 
choice for high school and liberal arts college students. 
Engineering and science majors will probably want some¬ 
thing fancier, but the Mac Classic II is a lot of machine 
for the money. 

Outfitting Your Mac 

Alas, the Mac Classic II isn’t very useful as it comes out 
of the box; neither is the top-of-the-line Quadra, for that 


Jerry makes 
recommendations on 
computers for 
the college crowd 
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matter. For reasons IVc never understood, 
Apple ships these machines woefully de- 
llcient of memory. The Classic II has bare¬ 
ly enough memoi^ to run System 7.0; if 
you want it to do anything useful, you must 
turn off features and use tricks. This im¬ 
plies a computer ,sopliistication a great deal 
higher than most college studenLs have. 
Apple has put out some free software that 
helps, but ifs still a kludge; it's better to 
add memory. 

Fortunately, adding memory is simple 
and not very costly. Ours came from Tech¬ 
nology Works. When the Ursl 2-MB pack¬ 
age of memory arrived, wc thought we'd 
pul it in the Quadra, because Robeila kept 
having memory-limit problems. Thai 
turned out to be impossible: the Quadra 
will accept memory only in 4-MB blocks. 

Technology Works memory comes witli 
complete instruction.s for installation in 
just about any Mac, including the Classic 
11. Now, while my oldest son Alex is a 
typical computer tcchno-wecnic, his 
youngest brolher most decidedly is noL 
Richard is the debate leam captain and will 
do well in whatever scholarly profession he 
chooses^—but a computer lechie he i.s not. 
ll was thu.s with some Trepidation that I 
handed him the memory package. But it 
all worked out well. He says, '"All the small 
Macs always have been a pain lo open up 
and instaJl stuff inside.” Bui he had no real 
trouble. The early Macs used Torx fasten¬ 
ers lo ntake ii mure dilTiculi to open the 
case, bill the Classic 11 uses ordinary slot¬ 
ted screw,s. 

Observatiotis by Richard 

His most emphatic warning is to contlrm 
that you need additional memoi^: the Clas¬ 
sic 11 with System 7,0 uses so much mem¬ 
ory on siart-up that many programs that 
worked fine on a Mac Plus won’t work at 
all on the Classic II us it come.s uui of the 
box. On the other hand, Sy.stem 7.0 i.s pre- 
i Installed; some previous Mac OS updates 
were complicated and tedious, but that 
doesn’t apply here. 

Richard’s second warning: don’t use 
virtual memory. He has f<Tund that it wori'i 
work with many programs, and you can’t 
print more than a single page on a Hewlett- 
Packard ink-jei printer with virtual mem¬ 
ory turned on. ('‘“It freaks out and prints 
gibberish.”) Fm told that there are up¬ 
grades to virtual memory that fix many of 
the major bugs, but Richard’s advice is to 
buy more memory and leave virtual mem¬ 
ory off. 

He also notes that the Mac Classic II, 
unclassically, has a built-in fan; you no 
longer need one of those external fan de¬ 
vices that sit on top and draw air up 
through the vent slots. We had one for the 


Mac Pius, and it needed it, too, 

Richard and his roommates have con¬ 
cluded that the HP Desk Writer 2279A is 
the best buy for a printer, a good compro¬ 
mise between speed and price. No one 
cares much for the Image Writer II, 

Incidentally, my Urst Mac printer was 
the original ImageWriter; it was slow and 
a bit of a pain io use, as well as noisy. The 
Desk Writer ink-jet printer is a joy by com¬ 
parison. The ultimate printing system is a 
LaserWriter, but Richard and his friends 
have found that they don't need anything 
so fancy, and the Desk Writer works just 
fine for homework, letters, and suchlike. 
They also have a Seikosha SP-20{K)AP, It 
is slow and noisy, but it's very cheap— 
its street price is under $100—and as 
Richard says, '4l gets the job done, only re¬ 
ally slowly,” 

Students will also need a modem and 
communications software, Richard has an 
Intel 14,4EX (14.400 bps, V,42bis, and 
MNP level 5 ). That's considerably more 
modem than a student needs, but 1 wanted 
it tested in a harsh environment. WeVe 
pleased to say that the Intel modem was 
easy lo install (he only had to buy a ca¬ 
ble), and it has worked splendidly. This 
mtxleni is particularly useful for data trans¬ 
fer when there's a similarly fast modem 
on the other end, 

Wc don't have a CD-ROM drive on 
Richard's machine Just now, hut 1 think 
that’s a mistake, and we’re getting one set 
up for him. There is a great deal of CD- 
ROM educatitmal software—enough that 
it's wiuth having a CD-ROM drive—and 
I recommend that you gel one when out¬ 
fitting a studciu's Mac. Many CD-ROM 
drives will work with the Mac as well as 
PCompalible machines; it’s important to 
get the pro|x^r CD-ROM .software. An easy 
way to do this is to contact the Bureau of 
Electronic Publishing (141 New Rd,, Par- 
sippany, NJ 07054, (800) 828-4766 or 
[201) 808-2700; tax (201) 808-2676) and 
get iheircaialog; the catalog is a good in¬ 
troduction to the world of CD-ROM for 
both the PC and the Mac. The Bureau's 
hardware prices are generally competitive, 
and their technical support is excellent. 

An item that may be worth having is a 
scanner. Logitech makes a full line of PC 
and Mac hand-held scanners. Scanners are 
more useful for students who need lo build 
visual databases than for liberal arts ma¬ 
jors. BuU coupled with OCR (optical char¬ 
acter recognition) software, they can be 
useful for dragging in material (e.g,, text 
and illustrative diagrams) to be quoted in 
term papers. 

A final hardware item for a Mac would 
be some reasonable-quality stereo speak¬ 
ers. These plug into the CD-ROM box. 

continued 
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LOOK AT THE INSTOE SIDEY 
ON POWER SUPPLIES. 



What power supply ts tnstde 
your computer? If you aw like 
most people, you don’t know, 
and frankly, don’t care. 

But, because your computer’s 
power supply is a critical 
system component, what you 
don’t know, may hurt you. An 
inferior power supply can 
cause interference, rebooting, 
hard drive errors, and other 
nasty bard-to-track problems. 
So why take chances? Call the 
power supply specialists at 
PC Power and Cooling today. 


Ordinary Power Supply 


HERE ARE TEN GREAT REASONS TO SELECT THE INDUSTRY’S BEST, 
THE TURBO-COOL" 300 AND TURBO-COOL" 450. 


L 50% TO 100% MORE POWER 

The more power, the bener! Our high-capacity 
units start drive motors with ease, run cooler, 
last longer, and allow for future expansion. 


2 . BUILT-IN LINE CONDITIONING 
Turbo-Cool power 
supplies won t skip ^ 

a beat when the line 
voltage sags,Their 
wide input range 
(85435V, 170-270V) 
and heavy-duty input 
components protect your 
PC and its data from sags, surges and spikes. 


INPUT VaiTAGE (MIN) 


OHDIHAHY TUflSD-GOCL 
POWER SiJPPLY POWettSUHlY 


3. FCC~B AND VDE-B LINE FILTER 

A dual-stage EMI filter keeps electrical noise 
well below agency standards. 

4. INDEPENDENT REGULATION 

Turbo-Cools superior independent-regulation 
design keeps output voltage tolerances 20 
times tighter than that of an ordinaiy 


power supply This exceptional stability 
improves hard drive reliability during critical 
access periods, 

5, ULTRA-CLEAN DC OUTPUT 

A dual-stage output filter ensures that sensitive 
computer chips receive pure, low-ripple power. 

6, PROTECTION CIRCUITRY 

Our units offer the most complete protection 
from dangerous overvoltage, overcunent, 
and short circuit conditions. 

7, THERMASENSE“ COOLING FAN 
The Turbo-Cool 300 features ThermaSense, 
our high-capacity, 
thermostatically- 
controlled, variable- 
speed fan. Its ideal! 

High-performance 
systems operate up to 
35^ cooler while 
standard ones run 
as much as 75% quieter. 


8, UL/CSA/TUV APPROVALS 

Our high-capacity units are safety approved 
by not only UL, but also by Canadas CSA 
and Germany’s strict TUV. 

9- TWO-YEAR WARRANTY 

Turbo-Cools are designed and tested for 
MTBFs of over 100,000 hours. They come 
with a no-hassle 2-year warranty and a 
30-day money-back guarantee. 

10, GREAT VALUE 

Loaded with premium features, a Turbo-Cool 
power supply will upgrade the performance 
of your PC or LAN fde 
server at a retail cost 
of only 55^ to 80<I 
per watt. You’ll be 
powered by a unit that 
is popular with award¬ 
winning PC manufacturers 
and recommended by experts Tuiliu-Coal 450 
such as the PC Magazine Advisor! 




PB PBWBH £i BOaUNB, IMB. 

5995 Avenida Encinas, Carlsbad, CA 92008 • (619) 931-5700 • (800) 722-6555 • Fax (619) 931-6988 
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There's a great deal of music software (see 
below) and other instructive material avail¬ 
able as audio output on CD-ROM. I tend to 
use Radio Shack speakers; you can get a 
surprisingly good stereo pair for about $30, 
You can spend a lot more. Since t'm part¬ 
ly deaC 1 am not the person to consult 
about audio quality* 

Where to Get a Mac 

The best place for a college student to ob¬ 
tain a Mac is in the college bookstore. At 


UCLA they will let you buy one (and only 
one) computer (when you show a student 
ID) at the educational discount price, 
which will probably be lower than the 
prices anywhere else. On the other hand, 
their prices for software and accessories 
are high—considerably higher than ad¬ 
vertised street prices. 

It's wi.se to shop around. However, 
some places advertise Macs at what look 
like low prices, but then you find that's 
without software or keyboards. When you 


add it all up, it will be higher than the col¬ 
lege bookstore price. 

Form Factor 

Richard grew up with a Mac, but he real¬ 
ly dislikes the small screen and cramped 
keyboard of what he calls “normal Macs.” 
The Cla.ssic II keyboard is much nicer than 
the original Mac keyboard: the action is 
better, and the mouse is better constructed 
On the other hand, the small size doe,s 
make for some awkward key placements. 

The screen size is even more trouble¬ 
some* It really is harder to work with the 
small screen, because it doesn't show as 
much text as a larger one, and the image of 
what's there is smaller. This isn't as much 
of a disadvantage to young eyes as it would 
be to mine, but 1 note the beginnings of 
a campaign to get me to swap Richard's 
Classic 11 for a larger-screen Mac 11. 

Richard thinks the only reason to prefer 
the smaller Mac is price; he doesn't see 
any real advantage to the smaller form fac¬ 
tor. Students aren't generally cramped for 
desk space, and, given his druthens, he'd 
prefer the Mac II with a larger screen. 

Software 

No matter what a student's major, the pri¬ 
mary use of a college Mac will he word 
processing. The re arc a million word pro- 
ce.ssors out there, and most of them have 
good points. Richard had his choice of all 
of them, and he ilnds Microsoft Word the 
most congenial It has the capability of 
easy transfer of files to a PCompatible and 
hack to the Mac, which can be useful to 
tliose involved in debating or on other team 
intellectual projects. 

Microsoft Word has more features than 
most will ever need, and it's not inexpeiv 
sive; on the other hand, it handles foot¬ 
notes well and makes it easy to insert equa¬ 
tions and diagmms into a term paper. Word 
is often available at deeply discounted 
prices, and it will be all the word processor 
you'll ever need. 

One step down would be Microsoft 
Works, which is generally good enough. It 
also contains a reasonable database and 
spreadsheet* It makes charts and graphs, 
and while it won't handle equations and 
footnotes anywhere near as well as Word 
docs, it sure beats the typewriter I had to do 
ail my homework on. I have never used 
Works on a Mac, but 1 have a Windows 
version that's not bad at all; the only rea¬ 
son 1 don't use it is that I’ve gotten used lo 
other word processors, databases, and 
spreadsheets. 

Works' ability to transfer data among 
the three functions is a very great plus: if 
things are easy to do, you'll do them more 
often, and that kind of embellishment can 


Electronics Workbench® 

The electronics lab in a computer" 

Powerful software to build 
and simulate analog and 
digital circuits. 


Buildhig and testing circuits is fast and 
Electronics Workbench. 
cUck-and-drag with a mouse to add parts, 
run wires, and adjust instruments. The 
traces on the simulated instruments are 
the same as you'd gel on real equipment. 

Electronics Workbench really is an 
electronics lab in a computer. It’s ideal 
for learning about electronics, 
experimenting, and prototyping circuits. 

^"Electronics Workbench is pretty 
amazing.” -J^Poumrtlm, FAJ}., In/^World 




DOS Professional Version - $299 
Macintosh Version - $199 
Ekclronics Worihenck inchides; 

* Analog Module with passive and aictive 
components including transistors, diodes, 
and opamps; a funcUon generator, an 
oscjllo5co[^, a muitlmeter, and a Bode 
plotter. 

• Module with gates, flip-flops, 
adders, a word geDerator, a logic analner, 
and a unique logic converter and sinipltfler. 

(416) 361-0333 

Interactive Image Technologies Lid. 
90S Niagara Falls Boulevard 
North Tonawanda, NY 
1413<L2060 

Fax (416) 368^5799 - 

IHTBnActIVE 

Price! tre lo US doMiiiT Offer viUd lo the USA Mid CAoadi nilsr, 
Kiicliitodi Venlon U nwiwchmne on^. aU tnidemjiTlx nn the 
properly of UkIt res^hv evnem 
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^ EISA UTILITIES MAKE THE JOB 
SIMPLE 

AMI designed and 
developed the EISA 
Contiguration Utility 
to make configuring 
EISA products a snap. 
Run the ECU and select 
mr the auto configuration option, 
^ or modify the I/O ports, inter¬ 
rupts, or DMA settings as you desire. 


For EISA, there is only one 
player to consider—A.MI. 
Whether it's motherboards, 
BIOS, utilities, or SCSI j 
ho.st adapters, AMI is jh 
l he single source 
for advanced EISA 
technology. 'w 


ADVANCED EISA & MODU- - 
LAR CPU MOTHERBOARDS 

With AMI leading the way in EISA ^ 
motherboard designs, you will benefit 
from bulletproof performance and proven 
reliability. 

■ EZ-Flex—A new modular CPU desigti 
oflfering easy upgrades to future 
technology. 

■ Enterprise II—A proven EISA per- 
fonuer, popular for critical applications. 


EISA ADD-ON CARDS 

The Past Disk EISA SCSI Host Adapter, 

with a —— 

combination 

of 16 MB 

cache, and 

intelligent 

386SX I/O management, is the fastest SCSI 
host adapter on the market today. Look to 
AMI for other EISA cards in the near future. 


I THE LEADING 

gL ffgfe i B g EISA BIOS 

ami is the world- THE AMI DIFFERENCE 

wide standard for AMl’s expertise covers the entire EISA 
BIOS, ami’s EISA BIOS provides the ^ environment. With research, engineeiing 
reliability, compatibility, and features and sup^rt ftinctions under one roof, 

you desire. Plus, it's compatible .\MI is unmatched in knowledge 

with ami’s bios Configura- - — and support. Call AMI, and 

tion Utility, providing you will understand why 

on-site customization /■ ■ AMI's "monopoly” on 

for the Integrator I EISA makes it the 

or OEM. .A'sL T ^ ^ only game in town. 
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make for impressive homework and term 
papers. I have no hesitation in recom¬ 
mending Microsoft Works as a good first 
program for students* By the lime they 
need more power, they’ll have a better 
idea of whal they want, 

Grammatik IV 

Richard also finds the Grammatik gram¬ 
mar and style checker very useful and be¬ 
lieves it has helped his grades. 1 share that 
opinion. 1 don’t often use Grammatik on 
my own work, but as a professional writ¬ 
er, I wouldn’t be expected to. However, 
when 1 do mn Grammatik against my text, 
it will often eall my attention to passages 
that need work. 

I generally don’t do what the program 
says 1 should* and, indeed, I’m not loo 
fond of the suggestions Grammatik makes; 
the program is a great deal better at finding 
problem text than fixing it. Still, it’s very 
much worthwhile to have possible mis¬ 
takes pointed out before you turn in work, 
whether it’s a column or a term paper. 

Microsoft’s Scheclule+ 

Windows has calendar and appointment- 
book software built into the operating en¬ 


vironment, but Mac users have to buy one. 
Richard has found Microsoff s Schedule+ 
fairly valuable for keeping track of ap¬ 
pointments and assignments. 

Like the programs I’ve discussed this 
far, this is easy to learn. I haven’t given 
Richard any computer lessons in five years, 
so he has learned to use all these programs 
on his own, and since he has almost no 
free time, anything he uses (other than 
games) must be useful. I know I wish I’d 
had a good schedule program when I was 
an undergraduate. 

Voyager 

One reason to have a Mac and a CD-ROM 
drive is Voyager’s line of Music Appreci¬ 
ation Software, They have programs on 
Beethoven’s Ninth Symphony, Mozart’s 
Dissonant Quartet, and Schubert’s The 
Trout Quintet, among others. The Voy¬ 
ager package consists of a good recorded 
performance of each work, hypertext com¬ 
mentaries giving background information 
on each composer and his life, detailed 
running commentaries on the music {in¬ 
cluding the score) as ifs played, and that 
sort of thing. Warner has done much the 
same thing with The Ma^ic Flute. Both 


Voyager and Waroer publish new titles 
every few months. 

Voyager also has a series of books in 
hypertext. These don’t need a CD-ROM 
player; indeed, they’re adapted to run on a 
PowerBook portable. 1 have The Complete 
Annotated Alice and Michael Crichton’s 
best-selling Jurassic Park. The notion is 
that you put the book on your PowerBook 
and you can read at odd times, just as you 
would from a book you’d carry. In addi¬ 
tion, you get hypertext capabilities that let 
you jump ai oond for additional infoima- 
tion, some illustrations, maps, and defini¬ 
tions (e.g., scientific exposition on dino¬ 
saurs). 

It’s an interesting way to read a book. 
Alas, however, although most Mac soft¬ 
ware runs on every Mac there is, there are 
exceptions, and these extended books arc 
one of them. They run only on Maes with 
13-inch or larger screens. 

Voyager is doing some wonderfully in¬ 
novative things, much of it inspired by the 
capabilities of the Mac. Now that Win¬ 
dows is catching on, I expect to see some 
of the company’s software for Windows 
machines. But for the moment, the Mac 
line really is ahead of PCompatibles in 


The CED wants to know 
whai it will be finished. 



As a project manager, youVe seen 
it all before. Everyone who needs to know, 
aU too often, needs to know something dif¬ 
ferent Which is vdiy there’s new Microsoft’ 
Project version 3.0 for Windows" 

It not only makes it easy to present 


The staff wants to know 
when they can start. 
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things the way they want, but also lets you 
plan things the wayyow want. 

Now you can enter and view data in 
a variety of ways-Gantts, tables, graphs, 
forms and more. Microsoft Project also has 
a customizable Toolbar^ giving you access 


Microsoft Corpomtim, JUl rights rsserveiL Frmted i’)i the USA. O^good^mly in the 50 Un&ed ^ates. lb order a Workh^ Model fsrr $9-95 or for more In the United States, call fSOO) 54n26J, D\ 
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bold new software concepts. (Amiga en¬ 
thusiasts will point out that the Mac has 
yet to catch up to their machine; that*s a 
story for another time.) 

MacConcLusioDS 

The Mac is a good machine for students. 
Of course, that doesn’t mean it's not a 
good machine for anyone else, but it’s a 
particularly good machine for students, 
and particularly for students who have had 
little exposure to computers. The Mac is 
very easy to learn. I have observed that it 
takes hard work to get the most out of 
small computers, and lhat*s as true for a 
Mac as for any other machine. However, a 
beginner can get more useful work done 
ri^hi now with a Mac than with a PC, Mac 
software is easier to use, and the Mac in¬ 
terface ensures that once you learn one 
piece of software, you’re well along the 
way to learning all of them. 

Up to now, that hasn’t been true in the 
PC world. Windows is changing that, but 
it has only just begun that work. Of course, 
Windows is still only the most popular of 
a bunch of competing successors to the 
world of DOS and the uninformative C:> 
prompt. 


I would argue that it takes about the 
same amount of work to become really 
proficient at either the Mac or the PC. The 
difference is that the PC learning curve is 
fairly sleep at the beginning and then lev¬ 
els off at the intermediate stage; the Mac 
learning curve is more nearly constantly 
linear, so it takes a lot less effort to get to 
MacCompetence than to become a junior 
Power PC User. 

We all know that beginning students 
have a lot of adjustments to make; learning 
to use a computer is one of them. It isn’t 
the hardest of those adjustments, but it’s 
nontrivial. Clearly, if a student is already 
used to a PC, it’s probably belter to send 
that student off with something familiar. 
But for those who have no previous knowl¬ 
edge of a machine, a Mac is a very good 
choice. 

Another advantage to the Mac is that 
it’s easy to add new peripheral equipment 
to it. When we wanted to upgrade the 
Quadra so that it sports both a large mono¬ 
chrome screen for page layouts and the 
normal-size color screen for everything 
else, we just insialled the board and turned 
on the machine. The operating system un¬ 
derstood that there were two screens in 


place and knew how to handle that. With 
a PC, we’d have been forever trying to 
figure out interrupts, address spaces, and 
other nightmares. 

The PS/2 Micro Channel machines 
aren’t quite that brutal when it comes to 
adding periphenils. With tho.se, you run a 
program that lets the machine do the work 
of figuring where things are to be ad¬ 
dressed and whal interrupts to employ. 
But, alas, the PS/2 Micro Channel isn’t 
the way the third-party industry is going. 
IBM seems to have lost their marketing 
smarts on that one: companies that might 
well have been willing to pay a licensing 
fee for the Micro Channel have been 
scared off by IBM’s attempts to use that as 
a screw to make them pay for cloning the 
old PC architecture. For whatever reason, 
not many third panics are developing hot 
new hardware peripherals for the Micro 
Channel. A PS/2 is probably not the ma¬ 
chine to send off with your kid to college. 

There remain expandable PCompatj- 
bles, like the new Acer line; I’ll gel to 
those in another column. By and large, 
though, the Mac is a very good machine to 
send off to college. While most students 
would prefer either a PowerBook or the 
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to the functions you use most with a click 
of the mouse While PlanningWizards give 
you online assistance to help develop plans. 

What’s more, new Microsoft Project 
has WYSIWYG and Multi-Page Print Pre¬ 
view, so plan on visiting the printer less. 



For your upgrade or the name of a reseller, 
call (800) 541-1261, Dept X13. You’ll satisfy 
a lot more people. Including yourself. 

H/Baoson 


Making it easier 

10 V miy: In Canada, call (800} SS3‘9(}48: ontside Ola Vnited Slates and Canada, adi (20& S3&86St. Microsefi k a ngistered trademark and Wmdous and Toolbar are trademarks ofMkros^ Corporation. 
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Just Add Code. 
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Your Fortran code is important. Trust it to the 
company that has been writing award-winning 
Fortran language systems for 25 years. 

(800) 548-4778 



Fortran is our forte 
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Incline Village NV S9450 
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Mac 11 for the larger screen size, the Clas- 
Sfc II is plenty good enough. I have no 
qualms about recommending it. 

Printout Blues 

The Moai Around Goii\s Eye is 767,356 
characters (about 128,000 words) long. 
YouMl note that one figure is exact and 
the Other clearly an estimate; a story goes 
with if 

was written using Symantec's 
Q&A Write. I u.se the stand-alone version, 
while Lari 7 Niven uses the one in the 
O&A combination database and word pro¬ 
cessor package. Let me say at once that 
we’re fond of the program. It has always 
been the easiest-to-learn word processing 
program of the lot. It's unobtmsive, putting 
little on the screen that you don’t put there 
yourselL so the text area is clean and un¬ 
cluttered. It’s a characier-based editor, 
which means you don't get WYSIWYG, 
but creative writers don’t need that. 

It’s easy to set line lengths and margins, 
and it has a wonderful word-counting fea¬ 
ture, At any time, you can press Con!rol-F3 
and up will pop a table showing the num¬ 
ber of words, lines, and paragraphs before 
the cursor, after the cursor, and in the en¬ 
tire document. Since some writing as- 
signmenls are measured by word count 
and others are by line count, this is a real¬ 
ly useful feature. 

Q&A Write ha.s as good a search-and- 
replace program as any I know. It works 
nicely with both Definitions Plus (Word- 
Science's electronic version of TTic A^/ier- 
ican Heritage Dictionary) and the Word 
Finder thesaurus from Microlylics loaded 
as TSR programs. This means J cam for 
instance, look up the meaning of resident, 
or find that 1 could substitute lessee, oc¬ 
cupant, intern., or any of a dozen other 
words at the touch of a key. The Q&A 
Write spelling checker is pretty good, too. 
In a word, Q&A Write is more than just 
good enough for text creation. 

Q&A Write is good enough for print¬ 
ing out letters and manuscripts of up to 
about 50 pages. It’s fast, it knows how to 
use the HP LaserJet III font cartridges, and 
it allows reasonable headers and page 
numbers. Alas, it's plain lousy for printing 
out a book. Once the work gets longer than 
a single file (only about 50 to 75 printed 
pages at most), it’s a real pain to get it to 
print with proper headers and page num¬ 
bers. 

There are three different versions of 
Q&A Write, and every one of them has a 
serious bug in its printing capability. The 
infuriating thing is that each version fixes 
one bug—only to introduce a worse one. 
The upshot is that while I can use Q&A 
Write to produce a submission manuscript 



























You want an accelerator that makes your Windows^go vrrooom. 


You also want color that makes your eyes go boinng. 


And you want a deal that makes your mind go 


whoop-dee-doop-zang‘Zowieee. 


Cool. 



Super VGA and a Windows accelerator 
all on Lhe same card. 


For more information call 
Western Digital at 714“932-49(K). 

t^radiK and ai? fe^gistercd tradatuifis of Western DigilBl. 

All other marks liodn bekifi| to other companies. 
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PARADISE. 


Western Digital Corpt»ration 
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of my books, it*s a real pain to do that. 

Our ageni asked for three copies of 
Moat, one lo be sent via Federal Express as 
soon as possible. Those needed to be dou¬ 
ble-spaced. Roberta and Marilyn Niven 
both needed reading copies. Those would 
have VA spaces between lines* Vd need a 
master copy on which we could record ed¬ 
itorial suggestions: double- or triple-spac¬ 
ing for that. It all had to be done over the 
weekend. 

The prospect of using Q&A Write to 


produce five or six copies of a 490-page 
book was thoroughly daunting* Time, I 
figured, to try something else. 

Alternatives 

One possibility would be to use LapLink 
Mac to convert the book into a Mac file, 
read it into Aldus PageMaker, and prim it 
with that. It would be fast and would come 
out beautifully. However, Tm not vei^ fa¬ 
miliar with PageMaker. Roberta uses it to 
produce the Opera League newsletter, but 



Put an end to software piracy! 

Meet the growfng famllv of security keys 
from Software Security. 

Each one a specialist at enforcing your 
ficense agreement In virtually any user 
environment you con think of, Whether ifs 
DOS, UNIX, Macintosh or OS/2...whether it's 
o single user installation or a LAN. 

Simply connect the appropriate key to a 
siingle user computer, or a non-dedicated 
file server In a network, ond you control oil 
access to your protected application. 
Users, however, won't even know Ifs there. 
The keys are transparent and won't 
Impact software functionalitv or the ability 
to moke back up copies. Normal node 
and LAN operations ore unaffected. 


Simple. Unassuming. Ever vigilant. Easy 
to Incorporate into your application 
package. And quite possibly the most 
profitable hardware investment a 
software developer can make, 

To find out more, call: l-aOO-333-0407 

IN CONNECTICUT CAlU 203-329^70 

FAX 203-329-7428 

EUROPE AND UK: +44 7B4 43 OO 60 

m- 

SOFTWARE SECURITYi 

1011 High Ridge Rood 
Stamford, CT 06905 


THE ULTIMATE 
PROTECTION 
FOR SOFTWARE 
PUBLISHERS 
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I havenT had much experience with it. 
Worse, though, Td end up with a printout 
file 1 couldn't really edit and the book split 
between two machines. 

There had to be another way. 

I had recently received a copy of Mi¬ 
crosoft Publisher for Windows. This 
seemed to have good layout capabilities— 
nothing like all the features of PageMaker, 
but enough for what I needed. However, 
when 1 looked through the miinuds, there 
wasn't much about books and running 
heads of chapters. Microsoft Publisher is 
clearly intended for shorter things, like il- 
luscrated newsletters* Indeed, I like it 
enough that I am very likely to transfer to 
Publisher my “generic lelteri' that I send 
with my replies to BYTE mail. I’ll have 
more on Publisher in an upcoming col¬ 
umn; it has some excellent features. It's 
just not the right tool for printing a 490- 
page mjinuscript. 

Ami Pro was tinotlier choice. Many of 
my friends swear by it. Alas, the version of 
Ami Pro I have was installed before I in¬ 
stalled Windows* When 1 later installed 
Windows (and then updated the Windows 
installation several times with different 
versions of Windows 3.1), it must have 
done something to Ami Pro, because the 
program won't read in files any longer. 
An attempl to reinsiall Ami Pro produced 
the message that my print drivers were ob¬ 
solete and I should get new ones. 1 gather 
I have a fairly old version of Ami Pro. Til 
get an update, but I sure wouldn't be using 
Ami Pro over the weekend* 

Word for Windows 

I also had a brand-new copy of Microsoft 
Word for Windows. Many people swear 
by Word, and I'm told that Word for Win¬ 
dows is even better* Chaos Manor has pret¬ 
ty well converted over to Windows 3.1, 
and the more work I can do w ith Windows 
programs, the better, so Word for Win¬ 
dows was an obvious choice. 

Word for Windows can import several 
foreign file formats, li specializes in crush¬ 
ing WordPerfect (you can even configure 
Word for Windows to use WordPerfect 
keyboard commands). Alas, it never hemd 
of O&A Write. 

That, however, was no problem, be¬ 
cause Word for Word Profes*siona] from 
Masiersoft will convert files from Q&A 
Write to almost anything. Word for Word 
is simple to use; Tve never had to bother 
with the manual. It will take wild cards 
for input and output, so all I had to do was 
tell Word for Word the input and output 
formats, put all the chapters of Moat into a 
single subdirectory, create an output sub¬ 
directory, and tell Word for Word to con¬ 
vert "^^.QW files lo *.DOC files. The whole 
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fessionals view and analyze data with 
spreadsheets, databases and occasionally 
in business graphics packages. While 
these types of software work well when 
displaying statistical data, 
dicy arc blind Lo imp<]r- 
tant geographical 
information 
such as market 
pfjtential by sales 
territoiy^, distri¬ 
bution coverage 
by product, or 
customer loca¬ 
tions by ZIP code 
or street address. 


mission critical. For example, /ddos 
S(^twi]re can help business professionals 
answer “what if" and “show me where” 
questions for optimizing sales territo¬ 
ries, targeting customers, and select¬ 
ing ideal site locations. Government 
professionals can use Atlas Software 
for everything from political redis¬ 
tricting to land-use pianning 
and public safety analysis. 
Without Atlas Software 
detision makers often 
overlook important geo¬ 
graphic information and 
allocate resources inef¬ 
fectively. 


Atlas Software^ is changing that. By link¬ 
ing data from spreadsheets, databases 
and even other applications - on your 
PC or Macintosh'^ you can now^ add 
the important geographical dimension to 
your information system. 


In bctgiimi/LUX, till 31-2-771-2S-7S hi France, rail ^5 27 20 61 
In ihc Nctbcrlands, c^ll 11-140-266-336 In Dcnniark, call 45-42-25-17-77 


Atlas Software programs come equipped 
with huilt-in data management capabili¬ 
ties, map file importing and a generous 




comprehensive library 
containing over 75 
gigabytes of 
geographic 
files, business 
statistics and 
demographic 
ilata. 


Atlas St^tware comes in a variety of 
“flavors” to suit your specific needs and 
supports MS DOS'*, MS Windows* and 
Macintosh operating systems. 


So if you*re ready to add a dynamic new 
dimension to the w^ay you use informa¬ 
tion, like 25,00() other Strategic Mapping 
customers, call us for a Ircc Desktop 
Mapping Guidebook and demo disk. We’d 
be happy to map out a plan for you. 


Phone; (408) 985-7400 
FAX: (408) 985-0859 


In C4l! 4I6-693-+I66 

b be UK. Eiall 44 81-9^-2780 


b Gcfrnany, call 49-22S-62-73-82 
b Auistralia, ^^11 6M 866 1766 


Circle 157 on Inquiry Card, 
























{actual size) 


AMD Introduces The World's First 
386 Microprocessor With 3-Volt Technology 

TWo standard dry-cell batteriesTheres Thanks to the low-voltage Am386 micro- 

really nothing special about them. Aside from processors, laptop, palmtop and notebook 
the fact that they can run a powerful computer designs will become smaller, lighter, 

portable 386 computer fora full IPitf and more powerful than ever before, 

eight hours. Provided, of course, that sI|BH| With battery life of up to eight 

portable is built around a low- WM hours or more.That's a full day's 

voltage Am386"'microprocessor. worth of 386 performance—the per- 


Wl Thampicin Place. PO, Bax 54 Sunnyvale CA 940HS <r jygi Advanced Micro Devices. inc.'Wi^R; Not tourCoinpetJcion’i5a$e™kerr\adtand Am3S6 tea iradeitiarfccyl Advanced Micra Devices. Inc, 






[irs Of Portable 
Lxx)k Like Tliis. 


formance you need to run sophisticated 
applications like Windows*3.0. 

And rest assured, the low-voltage Am386 
microprocessors are proven compatible 
and comply fully with lEDEC standards for 
low-power, 3-volt computing.We can even 
supply you with the 3-volt EPROMs your sys¬ 
tems will need. Other 3-volt system logic 
is also readily available. 

For more information on the low-voltage 


Am386 microprocessors call AMD today at 
1-800-222-9323. You'II never look at dry-cell 
batteries the same way again. 


Advanced Micro Devices 

"Were Not Your Competition"^ 


Ad brand or pfodua names mentioned are trademarbsor negjsiered trademarks oF Ehcir Ji=qieti1ve hotdera tXJiCACELLisa m^^ercd tradcmario^ OuiBCGti iniematioM. Irm 
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thing, including the conversions, took un¬ 
der 5 minutes. 

Vd previously installed Word for Win¬ 
dows* The interface is reasonably inm^ 
itive, although there are some conventions 
better conveyed by folklore than learned 
from the manuals and tutorials. A little 
mousing around showed how to bring in 
the 29 chapters of Moat one at a time, set 
the headers, set the typeface (on advice, T 
chose 12-point CG Times, a printable Win¬ 
dows font, as the main font), reformat to 
double spacing, and save it off. It was a 
snap, with the whole job done in under 
half an hour. 

There was one immediate glitch: when 
I would read in the file, Word for Win¬ 
dows told me there were 767,356 charac¬ 
ters and 135,000 words; the word count 
was in gray, indicating that it was an esti¬ 
mate. The statistics “windowlet” has an 
“update’* button; clicking on that caused 
the program to uundle for a while and then 
proudly announce a total of 60,273 words; 
which, of course, was absurd* The aver¬ 
age English word is five characters and a 
space; dividing the character count by 6 
gives an estimate of 12S,000 words. 

1 also have a word-count shareware pro¬ 


gram (several are available on BIX) that 
very speedily counts words in one or many 
files. Il wasn't a big problem, but it was an¬ 
noying, r ve since learned, though, that all 
1 needed to do was add 65,535 to the total 
shown. Word rolls over at that number. 

The word count problem was annoying, 
but worse was in store. 

LPTl vs LPTLDOS 

Editing with Word for Windows is sim¬ 
ple and intuitive, Td say it was “Mac-Hke” 
except that, having used Wirth's Lilith be¬ 
fore I ever saw a Mac, Ed prefer to say 
it’s “Xerox-PARC-like.” l*m still not used 
to black letters on a white background. 
From the earliest days, Eve used a dark 
background and light letters for writing. 
Still, I could gel used to it. Word for Win¬ 
dows is fast, and while I haven’t used it 
much for text creation—Em writing this 
with Q&A Write—I expect that I could 
grow to like Word for Windows a lot. If 
you’re looking for a new text editor, this is 
a good one. 

Once I had the text formatted properly, 
1 pushed the print button. The program 
told me it was printing, but nothing was 
happening at the printer. That, of course, is 


because I had the Windows Print Manag¬ 
er turned on. Under Print Manager, a pro¬ 
gram first “prints” to a disk file, and only 
after the entire file is spooled onto the disk 
does any actual printing take place. This 
meant that before any printing began, 1 
had the machine tied up for quite a bit of 
time. Eventually, though, it was done. The 
LaserJet Til whirred—and then garbage 
came out. 

There was nothing wrong with the print¬ 
er. 1 could tell Q&A Write to print (running 
as a DOS program under Windows) in 
Times Roman, and il did that fine. But 
when 1 told any Windows program what¬ 
ever to print in any font whatever, the re¬ 
sult was garbage. 

In despair, I used Q&A Write to print 
one copy of Moat and got that off to our 
agent. Then I got on BIX, explained the 
problem in my conference (“tojerry/ 
queries”), and waited. Within an hour, 1 
got a note from Jeff Sloman suggesting I 
call him. ! did, and for an hour 1 experi¬ 
mented while the phone remained surgi¬ 
cally attached to my ear. 

We tried a lot of things. What fixed it 
was lo go into the Control Panel, open the 
Printers icon, open the “connections” box. 






When in Doubt, Che<y it Out! 


When you have a PC problem, 
you need to know if the cause is 
hardware, software, or something 
else. Checki/It quickly identifies 
the cause of PC problems or 
verifies that your PC is working 
correctly, saving you time, money, 
and unnecessary repair calls. 


Checki/It_j_ 

• PC Configuration Details 

• DOS Setup Data 

• IRQ Assignment Conflicts 

• Bad Memory Chips 

• Hard and Floppy Drive Testing 

• Serial Parallel Port Errors 
■ Complete Virus Scan 


Call us TODAY to 
ChecMt Out for yourself: 

Touchstone 

/ Software Corporatiort 
2130 Main Street Huntington Beach. CA 9264S 
(aoo} 531-0450 or [714J 969-7746 




) 






© 1991 Touchstone ScFtAen. ALL RIGHTS RESERVED. Chacki/lf Is a neglstefed trademark ol Touchstone Software Corp, HLsnOngion Beech, CA 
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The W»‘ld’s Best Selling 
UNIX Qone Just Got Betta: 


Now with fiill 32-bit 
implementation! 

If you want to ignite your 32-bit hard 
ware with the multi-user, multi tasking 
power of UNIX, Coherent 4.0 has arrived. 
And if you're operating or selling 
small business network systems 
with dozens of users, that's really 
good news. Because Coherent 
4.0 is what you want in 
UNIX at a price that's hard 
to believe. 

Run UNIX 
applications today! 

Coherent is now bin¬ 
ary compatible vrith UNIX. Most 
UI^ PC applications port with a simple 
recompile and many now run right 
out of the box. The list is growing 
everyday so call for details. 

Yes, It’s For Real! 

How can it be? First of all, 

Coherent was independently 
developed by the Mark Williams 
Company, so you don't pay for 
UNIX licensing fees. \bu don't pay 
any mark-up or reseller costs 
eitfier Coherent is only sold directly to you. 







six disk installation is a breeze 
compared to their 25. >bu'll also 
learn it faster and increase over¬ 
all performance. All because 
Coherent is smaller; faster*.. 
and better. 

Small, But So Complete. 

Make no mistake, Coherent 
is a wholly professional develop¬ 
ment system* You get a complete 


Coherent 



“.. (C€fherent) may be the best thing 
that has happened io UNIX yet. 
^William Zachmann, PC Week 


mg 


In fact, over 40,000 copies of 
Coherent have already been sold. And, 
like the ones we quote here, virtually 
every critic who's reviewed Coherent has 
raved about it. 

So Much Less, 

Yet So Much More. 

As a virtual clone of UNIX, Coherent 
embraces the original UNIX philosophy: 


MWC 

COHERENT 
Version 4.0 

srn 

UNIX/386 

3,2V2 

No. of Manuals 

1 

14 

No. of Disks 

6 

25 

Kernel Size 

100 K 

375 K 

ln 3 tall Time 

40 min. 

3^4 hours 

Sii^ested Disk Space 

10 meg 

60 meg 

Min. Memory R^uired 

1 meg 

24 meg 

F^rfomiance* 

S5.7 

31,3 

Price 

$99.95 

$2590 


*Byte C Compiter Benchmaili: Campiles per 
minute on 2.5 MHZ W. 


Small is beautiful. Small price, yes. But there's more, much 
more, to Coherent than its amazing price. 

Requiring only 10 megabytes of disk space, Coherent 
can reside with DOS. So you can keep ail your DOS 
applications and move up to Coherent, And it runs with 
as little as 1 MB of memory versus 4 MB for other UNIX 
versions. 

The World’s Only Plug And Ray UNIX Clone. 

Ydu'II have Coherent up and running with a fraction of 
the time and effort it takes for other UNIX versions* Our 


“Coherent comes so tuily guaiihed 
as a UNIX clone, you find yourself 
thinking, 7 can^t believe iCs not 
UNIX!**S€an Fulton, UNIX Today! 


C compiler, assembler and over 200 UNIX 
commands including full sets of functions 
for development, administration, 
maintenance and text processing. 

Coherent also comes with 
UUCP capabilities that connect you 
to a world-wide network of free 
software, news and millions of 
UNIX users. And it's all clearly 
documented in Coherent's highly 
praised 1200 page manual. 

Experienced, Supported, 
Guaranteed. 

Mark Williams Company has been 
developing professional programming 
tools since 1976. Our commitment to 
our products and users is unsurpassed. 
Users applaud our popular BBS and the 
widely acclaimed telephone support 
they get free from Coherent developers. 

Still, we'ie not asking you to take a 
chance on Coherent. Wfe've made it fool¬ 
proof to see for yourself-with a 60-day 
money-back, no hassles guarantee. So 
pick up that phone and order Coherent 
now. And the best way to UNIX will be 
on its way to you! 

800-MARK WMS 

(800-627-5967 or 708-291-6700, FAX: 708-291-6750) 

60-DAY MONEY BACK GUARANTEE! 



Mark Williams Company 

60 Revere Drive, Northbrook, IL 60062 

Coherent U a trademark of Mark Williams Company. UNIX is a traikmiaik of USL 


Dlntributors: Australia (07) 266-2270, Chile f02} 2235538, Czechoslovakia 632-62877, Denmark 42-88-72-49, Finland 47-871-201. France (I) 46-72-80-74, 
Gennany (0511) 53-72-9^030) 313-7015, Norway 211-0950. Singapore (02) 291-8151. Sweden (0)660-192-90, UK (091) 4276430. 
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and change the default printer connection 
from LPTl to LPTl.DOS. This has the ef¬ 
fect of taking Windows out of the picture, 
so to speak; that cured the problem. 

As 1 write this, neither I nor anyone else 
knows why I have to print this way; on 
the other hand, I haven’t experienced any 
problems. 

I then had a perfect orgy of printing: 
Word for Windows and the LaserJet Ill 
print 290 pages single-spaced, or about 
500 pages double-spaced, formaued in 12- 


poinl CG Times, in a little over an hour. 
No attendance was needed, other than 
making sure that the paper bin was kept 
filled 

1 still don’t know why 1 had to change 
the connections, but Windows, Word for 
Windows, and the LaserJet 111 are a win¬ 
ning combination. I never had a nicer-iook- 
ing manuscript. 

But 1 have a potentially better combi¬ 
nation: the LaserMaster system, which 
turns the LaserJet III iota a very high 


speed, high-resolution printer. That, alas, 
must wait until next month. 

Winding Down 

This is ridiculous: 1 have about a million 
things piled up that 1 need to write about. ' 
I have the NEC MuliiSync 4FG monitor 
that, with an antiglare filter, is plain won¬ 
derful; highly recommended a cleai- User’s 
Choice Award for performance for the 
money. 

I also have a Nanao FlexScan T560i 
monitor. It doesnT need an antiglare fil¬ 
ter. I have it on my desk facing a south 
window, and it doesnT give me any eye 
trouble at all The FlexScan is nothing like 
cheap, but it’s wonderful 1 never had a 
better monitor. It’s so steady it seems like 
the images are painted on, and the colors 
are beautiful 

I have software oveiflowing in all di¬ 
rections. 1 have Corel Blockbuster, a SCSI 
board iind CD-ROM drive packaged with 
Corel software. It all has to wait. 

The book of the month is actually an 
author: Terry Pratchett. We get early 
copies of his books from England, so Tm 
not sure which ones are available here and 
which are not. If you see a Terry Pratchett 
book you havenT read, buy it with confi¬ 
dence, haicheti writes comic fantasy. Son 
of. If s funny with a twist. Try it; youTl 
like it. 

The computer book of the month is 
Michael Hyman’s Wmdtms 3.0 for BA¬ 
SIC Programmers (Addison-Wes ley, 
1992); it gives good insights into how to do 
things with Windows and Realizer. 

The game of the month is The Secret 
of Monkey Island II in which the wicked 
pirate is avenged. 

The exciting news from the CD-ROM 
Conference was the miniature Sony CD- 
ROM player and the upcoming Microsoft 
multimedia viewer that uses it. Next 
month, that, new CD-ROMs, and some 
observaiions on what’s happening to the 
computer industry during the recession. 
Now I’m off to a program review of the 
SSX single-stage-to-orbil spaceship. With 
luck, it will lly in a year. ■ 


Jerry PourneUe holds a doctorate in psy¬ 
chology mu! is a science fiction writer who 
also earns a comfortable living writing 
about computers present and future^ Jerr\> 
welcomes readers ' comments and opin¬ 
ions. Send a self addressed, stamped en¬ 
velope to Jerry PourneUe, c/o BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. Please put your address on the let¬ 
ter as well as on the envelope. Due to the 
high volume of letters, Jerry cannot guar¬ 
antee a personal reply. You can also con¬ 
tact him on BIX as "jerryp." 


PERISCOPE 

Professional Software and 
JUST RELEASED Hardware-Assisted Debuggers 
Model iv<or 3 « 6 $x, for 80386 & 80486 Systems 



I 


I you need Istii have no mom lefl in die Inwer yOK of your 5iW>™ 

or 4SA™ iiy-steni, Perisot^pe nm has a new solution for you— 

Periscope/EM 

M Perisropci/EM lakts advantage of ihe e.'itencled i Jhimory you alrejMiy have, 
railier ihan ijstujj my memory In tlie lower 

■ No mnawtiy pnvi^ram can oorrufrt Periscopc^t becLiusc wriie-pieviecied 

■ You do] 1 't have lo use a sloi since diete's no bfjaitl lo install. 

■ You can Lidd an opilonal hreak-oui swltcti to recover rmrii crashes. 

■ Periscope/EM cosis only ^ 29 ^. half Jie cost of Pensc^jipe Model [, wJ t3i niosi 
of Jie saiiie fujidionidily. 

Periscopc/KM tequins .S66MAX^ or BlueMAX^, version 5.11 or lator; si^or 
436 sy^EJTi with aboul JWOK of exteniled njemoiy; 3i2K of memory’ between 640K 
and one me^yte- n0.S 5.0 or laier 


]New Debusing Tools 


"/ needed a means to debug 
intermpt handlers where / 
cMiid reaiiyf see what was 
going on, The hardware trace 
buffer is great. / um able to 
debug €(ide in j (hys tfjai i 
hare been trying lo debug for 
montbsT 

. .wrilts hiR Sestrich wlib Ihime {jnmjHitcr, 
on why she chose Perisc«|M? Mt>de] IV. 


The 

Periscope 

Company, Inc. 


1197 PEACHTREE ST. 
PLAZA LEVEL 
ATLANTA. GA 30361 
4O4'875-8O80 
FAX 404-872-1973 


[f you nieed more ihan your current software-based debugger gives you, Periscope 
Model JV; widi these advioiced NEVl' features, may lie (list whaJ yoii re looking fon 

■ Su]]^)orts 336 and i«6 systems running ufi lo 33M1U with lis ICH-like 
capabilities. 

■ Real-time hardware trao? buffer holds up to 16K flPl) events 

■ Enlianced anal ysU and tlis|}lay of trace buffer maka you more pmductivie. 

■ R‘r!soppe/lvM functional it>: builU n ai no extra cusl. you jitouey, 


Just call toll-free 800/722-7006 
for details or to order. 



periscope 


◄ 



Real-time t^risiiidpe Model tV. shown with new JJMHz board and pod. 
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To Get There, 
Start Here. 






educing INTERACTIVE UNIX 
From SunSoft, 

While the 80386 microprocessor swept 
age f)f 32-bit hardware, most users 
been forced to use l6-bil system soft- 
w^are. Until now. Enter SunSoft, with the 
answer to your 32-bit question: INTERACn\T 
UNIX® system software, the fastest growing 
52-bit sofeare solution for 80X86 computas. 
And the path to the Solaris® 2.0 distributed 
computing solution with S\T^4 for Intel-based 

.systeius, Today. 

INTERACTIVE UNIX 3,0 transforms your 
under-utilized 386/486 computers into 32-bit. 
turbo-chai^ed powerhouses, providing an easy 
to use, multitasking, multiuser environment 
today-not years from today. 

ft runs tlK)usands of LMX and Xenix appli¬ 
cations and most of your favorite DOS applica¬ 
tions. WTtli award-winning windows teclinolog}', 
INTEJl\Cn\'E UNIX is as easy to use as a PC. 


And pop-up menus coniDinea w^itn context-sen¬ 
sitive hypertext help eliminate the challenge of 
system administration and installation. 

The Path To Solaris 2.0 With SVR4, 

INTERACTI\E UNIX from SunSoft provides 
a padi to the future of distributed computing: 
Solaris 2.0, A future that is based on SVR4, 


# SunSoft 

A Sun Mic^osvstems, Inc. 


Multiprocessing. Multithreading. The 3D 
OPEN LOOK® grapliJcal user interface. An 
object-oriented environment. Heterogenous 
networking, A future that unites the most 
widely used RISC and CISC architectures. And 
your INTERACTIVE UNIX applications wall 
run on Solaris 2.0, 


From Here To There For Only $195! 

WeTe making it even easier to get from 
here to there. If you purcliase INTERACTIVE 
TTxw j Q configurations before 

1992, registered lisers will receive a 
promotional offer for Solaris 2.0 on 
80X86 based systems. So enhance your pro¬ 
ductivity, power and future with one simple call: 
1-800-227^227. you there. 


Siipportrtl (orifsgiifjjjofts ure liniittxl. Call for system ttquiittiKiUs yud fudtef tbtuls Prnrnnrinnal iwct applies ed only noo ropy- (br eadi quutifiiiiaig pjtda.v Retitfe neX digHilc Vfwt wliere pmhihrtetl. Suhject Id ii^Tiilaht]^'. PmnTcsitin iiuy 
efs] at anytmc C1992 Sun MiLT(wyiit«nf,, Inc. reserv'd. Prijild in the tiSA. .Sun. Stin .^IkT^'TSerro. the Sun Joro, SunSiiTL jnd Sdans are tnwaiiaiki rjr regiaefd iradmiadis Sun Micicpsystiemji, Ent. LVTEKAGIVE CN'K is a lettlsteied 

tr.)tdfltilajk iif ihe Kotfek Ccsni^'. LTiJX is it te^nd irdemark cif CNTX Sytitem lahoratiores, Inr. Intd H n pegbaereu naJeimii d InEt-l CtaporaEkm. SPARC li a regisKitd tradettufk d SPARC Interrsiiiona], Inc. pj^xltios hemtnfi SPARC irjde 
milrHs iire lu^d ujion nn mhiiftW clevdfcjpd by Sun Mkrosywems. fm 
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TEMS DISCUSSED 


Ami Prt)2.0.... .$495 

Lotus Development Corp- 
Word Processing Division 
5600 Glenridge Dr. 

Atlanta, GA 30342 

(800) 831-9769 

(404) 85L0D07 

fax: (404) 255-9460 

Circle 1178 on Inquiry Card. 

Desk Writer HP 2279A .$599 

Hcwiett-Packard Co. 

3000 Hanover St, 

Palo Alto, CA 94304 
(800) 752-0900 
(415) 8574501 

Circle 1179 on Inquiry Cord. 

FlexScan TS6ftl ..,.„.„..,$2699 

Nanao USA Corp, 

23535 Telo Avc, 

Torrance, CA 90505 
(800) 800-5202 
(310) 325-5202 
fax;(3i0) 530-1679 
Circle 1180 on Inquiry Card,. 

14AKX .......$699 

Intel Corp, 

Personal Computer Enhancement 
Operation 

5200 Northeast Elam Young Pkwy. 
Hillsboro, OR 97124 
(503) 696-8080 

Circle 1181 on Inquiry Card, 

Grammatik IV 23) 

IBM, Mac, and Unix.„$99’$495 

network.. „. ... , S245-$495 

Grammatik TV for Windows...,$99 

Reference Software Tniemalional 

330 Townsend Su, Suite 123 

San Francisco, CA 94107 

(800) 872-9933 

(415) 541-0222 

fax: (415) 541-0509 

Circle 1182 on Inquiry Card* 

Mac Clas^siC 11 
with 4 MB of RAM and 

an HO-MB hard drive.,.$1849 

Apple Computer, Inc, 

20525 Mariani Ave. 

Cupertino, CA 95014 

(408) 996-1010 

Circle 1183 on Inquiry Card. 


Mac EtAM..,.(call for prices) 

Technology Works 

4030 Breaker Lane W, Suite 350 

Austin, TX 78759 

(800) 688-7466 

(512) 794-8533 

fax: (512) 794-8520 

Circle 1184 on Inquiry Card. 

Microsoft Publisher for 


Windows. $199 

Microsoft Word for 

Windows 2.0 ..„.„.„.$495 

Microsoft Word for 

Macintosh .. .,...,$395 

Microsoft Works,,,,,..,,.,..,.$149 

Microsoft Works for 
Macintosh .. $249 


Schedule-i- for Macintosh.195 
Microsoft Corp, 

1 Microsoft Way 
Redmond, WA 98052 
(800) 426-94Dt) 

(206) 882-8080 

fax: (206) 883-8101 

Circle 1185 on Inquiry Card. 

Multisync 4FG .$899 

NEC Technologie.s, Inc, 

1414 Massachusetts Ave. 

Boxborough, MA 01719 

(800)632-4636 

(508)264-8000 

fax: (508) 264-8673 

Circle 1186 on Inquiry Card. 

Music Appreciation Software: 

The CD Companion 

Series..,...,..$59.95-$99.95 

Books on floppy disks in 

Mac hypertext format.$19.95 

The Voyager Co, 

1351 Pacific Coast Hwy. 

Santa Monica, CA 90401 

(800)446-2001 (orders) 

(310)451-1383 

fax: (310) 394-2156 

Circle 11 87 on Inquiry Cord. 

PageMaker for the 

Mac 4.2...$795 

PageMaker for Windows 3.0 

version 4,0.,.*,...$795 

Aldus Corp. 

411 First Ave.. Suite 200 
Seattle, WA 98104 
(800) 333-2538 
(206) 628-2320 

Circle 1188 on Inquiry Card. 


Q&A Write... $199 

Q&A 4.0. $399 

Network Pack...... ......$499 


Symantec Corp. 

10201 Torre Ave. 

Cupertino, CA 95014 

(800) 228-4122 

(408) 253-96(K) 

fax: (408) 253-4092 

Circle 1189 on Inquiry Card. 

Scanners..... $299-$599 

Logitech, Inc. 

6505 Kaiser Dr. 

Fremont, CA 94555 

(800)231-7717 

(510) 795-8500 

fax: (510) 792-8901 

Circle 1190 on Inquiry Cord* 

The Secret of 

Monkey Island II .. $59.95 

LucasFilm Game,s 
P,0. Box 10307 
San Rafael, CA 949 1 2 
(800) 782-7927 
(415)721-33(K) 

Cirde1191 on Inquiry Card. 

SP-2000AP.....$239 

Seikosha America, Inc. 

10 Industrial Avc. 

Mahwah, NJ 07430 

(800) 338-2609 

(201)327-7227 

fax: (201)818-9075 

Circle 1192 on inquiry Card. 

Word for Word 

ProfeSwSional S.O_____$149 

Mastersoft, Inc. 

6991 East Camelback Rd., 

Suite A320 

Scottsdale, AZ 85251 

(800)624-6107 

(602) 277-0900 

fax: (602) 970-0706 

Circle 1193 on Inquiry Card. 
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Gr^hic proof that devdopiiig 
^\todows ^)ps is now easier 




TmUH fall»im Help 



Use QukkCaseMdmuf the Ekments <?/ 

your Wmdows program, memis and 
diaJ^^ doxes to car^ars and kons. Tketif 
kt QukkC^seWgenerate camtnented expert-levei C 
source code ^fbr the design that you've created. 



iQukhCfcn^Wimiouis supports a tetderwi^tif 
hpoint types, from break^ at a location to hiaking 
ia Windotos procedure umn a mes^e is received. 


Take a look at Microsoft® QuickC* for Windows’", 

It’s Windows-hosted, so you can edit, compile, and debug 
inside a single enviTOnment Click on the Toolbar’" to choose 
frequently-used functions, from changing fonts to setting break¬ 
points. Workspace templates let you save your screen layouts, 
so you can reload them quickly from another session. 

Plus, a remarkable tool knoivn as QuickCase;W lets 
you create every element in your user interface with a few 
strdiBS of a mouse.Then it automatically generates the C source 
code you need. 

All of vdiich lets you create more applications. And more 
kinds of applications: C programs that call Windows APIs, 
graphical front-end programs for FORTRAN and COBOL, 
and C DLLs for other programs. 

We suggest a visit to your Microsoft dealer. Because 
with QuickC ^ Windows, seeing is believing. 

^ 1991 CtwpomtmL AH PmUd w JAip i/.SA Imidt the 50 Uniteii Shies, aiU iSOOl 54J-I251, fkpt V7S: pir(lijif tia 50 Slaiei. mW 

(20$} 93$-S$6l Im CjiKoda. aiJ{(4l£l Mkmsop CodeV^, MS-DOS. QitkkC and the Mknmp an rtgisien^ tmUmaiHis aad Wmdows, and 

Ibohorarf tPOdeavuts 'As t^emn. io MS-DOS and PC-DOS operatutg s^tems. 


ey Features 


i?. . 

indows-bosfced integrated devd(^)ment 
^nviranment including an editor* compiler* 
d debugger 

1 you need tO write a Windows-based 
fprograiTL 

• /QuickCase;W generates source code from 
fyour program design and regenerates the axle 
1 if you change the design. 

•^(Wide range of breakpoint support, including 
^breakir^ at a kx^tion, breaking when an 
Mexpressioa has changed, and breaking at a Winr 
b^^dcFws procedure when a message ^ received. 

I * p:>rnplet)e printed and online documentation 
Ion the Windows API, 


I Tcdbar fcr qukde access to fr^uently used 
editiirg and debugging frmctkxrSL 
' Save Wbricspace and Load Wirkspace for 
saving and restoring window positms and 
breakpoints. 

' Syntax hi^ili^ting in editor. 

' Customizable tools menu altows you to run any 
Windows or DOS' program from within the 
QuickC for Windows envirionnKnL 
^ QuickWin library for converting weil-behaved 
C pratgrams for DOS to Wmefows ptograms. 

* Generates Windows Executables, Windows 
Dynamic Link Libraries, QukkWin Execut¬ 
ables for the Windows environment* and 
MS-DOS* ExecutaJbfos, 


PROGRAMME R'S IIPS 

• To rebuild your character-based 
DOS applications to run under 
the Windmvs environment, select 
the “QuickWin EXE” Project type 
in the Options menu. 

• Use the new and improved IHalog 
Editor to quickly and easily design 
dialog boxes for your programs. 


Mcmsalt 

Making it easier 






















































































It's an easy claim to 


iilt'S nothing less than a 
dream come trueM 

ism 


—SfeiJC Gibson InJbWorU 8/26/91 


sv 

make, but we have 
the facts to back it up: 

Our new QEMM-386 version 6 is the 
best way to get the most out of memory. 

It 'pools' all your memory so that it's 
available in whatever form your 
programs 
need- 
expanded 
or extend¬ 
ed. You 

don't even need to know the difference. 
QEMM does it all for you. Instantly. 
Whereas DOS 5, for example, requires 
you to figure out what you need, then 
manually allocate memory and reboot 
every time you need to change. 

As for the all-important 'conventional' 
memory area, our new version 6 increases 
the amount of memory freed-up. Our 
exclusive ^timize' feature automatically 
seeks out TSRs and device drivers and 
moves them into high memory—the area 
between 640K and 1 megabyte. All you 
need do is type 'optimize'. 
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Windows Magazine 

IW2 

Win Awards 



QEMM is not oni 
the bestselling 


Our latest awards. 


'Squeeze'—OUT new 
feature to accommodate 
those TSRs that need 
more memory at start 
up and less when 
they're resident. 

Memory allocation is 
temporarily inaeased, 
then squeezed down 
after it's needed. 

QEMM can use idle 
video memory to produce a further 96F 
gain on EGA and VGA systems when 
running character-based programs. 

A priceless $60 bonus. 

QEMM comes with Quarterdeck 
Manifest, the award- 


metnory manage; 
it's the number 0 / 


selling PC utiliti 


PC Week aiioiw 
Ratings 
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^ GOOD ^ SATISFACTOKY QJ) NEEDS IJUrROVEMEVT 

PC Week rated QEMM 6 the best memory manager. 


QEMM-386 v6 finds more high 
memory than any other memory mana¬ 
ger. Byte Magazine's tests showed it 
produced net memory gains of 21K to 
132K over DOS 5.0 alone, for instance. 

Stealth takes you to network 
and TSR heaven. 

Our breakthrough 'Stealth' technology 
makes available areas normally taken up 
by ROM. Areas that QEMM-386 can use 
to load memory-hogging drivers and 
TSRs. Big programs can get the 
memory they need to run fast and r qjj 
efficiently. And you get to have “ 
your TSRs. 

Not every PC can benefit from 
Stealth. But every PC can benefit from 




winning analysis 
program that shows 
what's going on 'under 
the hood' of ^our PC. 

Manifest does for memory wha 
Norton Utilities does for disks. 

Big Benefits for 
Windows users, too.j 

Whether you're running DOS 3,4, i 
Windows, QEMM can improve yoif 
386/486's performance. 

That means you may not nee{I a 
faster CPU. You may not evei 
more RAM. QEMM makes yj 
favorite programs work betti 
giving them more memory, 
QEMM helps you get the rf^st 
out of the software you own today.)' 


or 





Quarterdeck International Ltd., B.l.M. House, Crofton Terrace, Dun Laoghaire, Co. Dublin, 
Tel. (353) (1) 284-1444 Fax: (353) (1) 2844380 Tech Support Tel. (44) (71) 973-0663 Fax: (44) (71) 

^1992 Quaiterdcck Office Syiinm. PC WAeek Aihiiyst'sQiucr 01991. M Conomimiatnici Cumpinv PC Week is a regiMHHl badenufk and thf IT Wwi .Aiulw's dkxcr ts a tradimari iit tiv 2id-0b\'u Pubfashang Cooipany. Other trademarks aa* fftiperty of tlvir 


Circle 309 on Inquiry Card. 


































The 1992 
Readers’ Choice 
Awards 

The best products picked by the toughest judges—BYTE readers 

MICHAEL NADEAU 


BVTE 


READERS' CHOICE 


BYTE readers are a special lou You know and 
demand more than the average computer user 
does. The products you use must be on the cut¬ 
ting edge of technology yet practical for your 
needs. You also have a keen eye for value. 

Each year, we ask you to vote for the prod¬ 
ucts that meet with your high standards for use 
in a business environment. The results—with some surprises— 
arc presented here. {Past BYTE Readers' Choice Award results 
have gone against prevailing opinion and market-.share data. In 
fact, your views seem to be a leading indicator of brand prefer¬ 
ence. For instance, in 1991, you chose Borland's Quattro Pro as 
the top spreadsheet program before Lotus f -2-3 began losing 
market share.) 

Four items in particular are worth noting. The first is Apple’s 
PowerBook, which look lop portable honors as well as Hard¬ 
ware Product of the Year. Clearly, the PowerBook has a strong ap¬ 
peal outside the traditional Mac-installed base—take note, Toshi¬ 
ba, Compaq, el al. Then there’s the Zeos Notebook 386, which 
took second in the rankings for portables. This proves not only that 
Zeos has a solid offering but that notebook buyers have em¬ 
braced the mail-order channel. 

The third item is Next’s Nextstation, which tied for first place 
in the workstation category with IBM’s RISC Sysiem/6000. 
Sales figures do noi reflect this result, of course. You don’t have 


to own a product to vote for it (after all, state of the budget usu¬ 
ally take.s precedence over state of the art). Perhaps Next’s fortunes 
are about to lake a turn for the belter. 

For Software Product of the Year, we might have guessed that 
Apple’s System 7.0 or Microsoft Word for Windows 2.0 would 
be your choice^—but no. Instead, you cho.se Microsoft’s MS- 
DOS 5.0 for this honor. MS-DOS 5.0 ha.s arguably improved 
the lives of more computer users than any other single product 
over the past year. Good choice. 

Other Items of Note 

As with Congress, some incumbents seem to have a lock on ihcir 
BYTE Readers’ Choice Award titles. But unlike elected offi¬ 
cials, these products retain their places of honor by consistently 
providing more for their constituents. To indicate return win¬ 
ners, we’ve placed an asterisk next to their names, even though 
some versions and model designations may have changed. 

This year, we list not just the winners but also the mnners-up 
to provide a wider perspective on each category. Please note, 
too, that during the time l^tween creating the survey you filled out 
and printing the results here, some companies may have revised 
their products; therefore, we provide the most current versions in 
the Company Information box. 

Congratulations to the winners of this year’s BYTE Readers' 
Choice Awards. If you can win in this crowd, you've got it made. 

amtt fined 



HARDWARE 
PRODUCT OF 
THE YEAR 

Winner 
PowerBook 
scries, Apple 
Computer 

RumierS'Up 
HP LaserJet 
ITlSi, Hewlett- 
Packard 
Mac Quadra 
series, Appie 
Computer 


SOFTWARE 
PRODUCT OF 
THE YEAR 

Winner 
MS-DOS 5*0, 
Microsoft 

Runners-Up 

Windows 3.0, 

Microsoft 

Turbo 

Borkmd 

International 
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HARDWARE 

HARDWARE PRODUCT 
OF THE YEAR 

Winner 

PowerBook series, 

Apple Computer 

Runners-Up 
HP LaserJet IllSi, 
Hewlett-Packard 
Mac Quadra series, 

Apple Computer 

DESKTOP COMPUTERS—PC 

Winner 

486DX, Gateway 2000 

Runners-Up 
386DX, Gateway 2000 
Dell 486, Dell Computer 

DESKTOP COMPUTERS—MAC 

Winner 

Mac Quadra series, 

Apple Computer 

Runners-Up 
Mac Ilci and Ilsi, 

Apple Computer 

WORKSTATIONS 

Winners (tie) 

Nextstation, Next 

IBM RISC Systeni/6000, IBM 

Runner-Up 
Sparcslation IPX, 

Sun Microsystems 


Hewlett-Packard HP 95LX 



Gateway 2000 486DX 


Hewlett- 
Packard 
HP LaserJet 
IllSi 


PORTABLES/ 

NOTEBOOKS 

Winner 

PowerBook series, 
Apple Computer 


MONITORS 

Winner 

♦Multisync 4FG, 
NEC Technologies 


Runners-Up 
Notebook 386, Zeos 
T2200SX. Toshiba 

HAND-HELDS/PALMTOPS 

Winner 

HP 95I.X, Hewlett-Packard 

Runners-Up 

Wizard. Sharp Electronics 

Poqct PC, Poqet Computer 

MODEMS (9600 bps) 

Winner 

♦Ultra 96, Hayes 
Microcomputer Products 

Runners-Up 
Optima 96, Hayes 
Microcomputer Products 
9600EX, Intel 


Runners-Up 

Diamond Scan 16, Mitsubishi 
Electronics America 
Nanao T560i, Nanao USA 

LASER PRINTERS 

Winner 

♦HP LaserJet IllSi, Hewlett- 
Packard 

Runners-Up 
HP LaserJet flip, 
Hewlett-Packard 
HP LaserJet lip Plus, Hewlett- 
Packard 


VIDEO BOARDS— 

DOS/WINDOWS 

Winner 

VGA Wonder XL, 

A Tl Technologies 

Runners-Up 

8514-Ultra, AT! Technologies 
ProDesigner IIs, 

Orchid Technology 

VIDEO BOARDS—MAC 

Winner 

PrecisionColor 24x, Radius 
Runners-Up 

Mac Display Card 8»24GC, 
Apple Computer 
24XLTV, RasterOps 


SOFTWARE 


SOFTWARE PRODUCT 
OF THE YEAR 

Winner 

MS-DOS 5.0, Microsoft 

Runners-Up 
Windows 3.0, Microsoft 
Turbo C-H-, Borland 
International 

WORD PROCESSING 
SOFT WARE—DOS/ WINDOWS 

Winner 

♦WordPerfect 5.1, WordPerfect 

Runners-Up 

Word for Windows 2.0, 

Microsoft 

Ami Pro 2.0, Lotus Development 


WORD PROCESSING 
SOFTWARE—MAC 

Winner 

Word for Macintosh 5.0, 
Microsoft 

Runners-Up 

WordPerfect 2.1, WordPerfect 
Mac Write II \ A, Claris 

CAD SOFTWARE— 
DOS/WINDOWS 

Winner 

♦AutoCAD release 11, 
Autodesk 

Runners-Up 
Generic CADD 6.0, 

Generic Software 
DesignCAD, American Small 
Business Computers 


CAD SOFTWARE—MAC 

Winner 

♦Claris CAD, Claris 
Runners-Up 

DesignCAD 2DDD, American 
Small Business Computers 
Vellum. Ashlar 

CONTACT MANAGERS/ 
PERSONAL INFORMATION 
MANAGERS 

Winner 

♦Agenda 2.0, Lotus 
Development 

Runners-Up 

PackRat 4.0, Polaris Software 
askSam, askSam Systems 


DATABASE MANAGERS, 
PROGRAMMABLE— 

DOS/WINDOWS 

Winner 

♦Paradox 3.5, Borland 
International 

Runners-Up 

FoxPro 2.0, Fox Software 

dBase IV, Borland International 

DATABASE MANAGERS, 
PROGRAMMABLE—MAC 

Winner 

♦FileMaker Pro, Claris 

Runners-Up 

4ih Dimension, Acius 

Omnis 7, Blyth Software 
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DATABASE CUENT/SERVBR 

Winner 

*NetWare SQL, NoveU 

Runners-Up 
Oracle Server, Oracle 
SQL Server^ Microsoft/ 

Sybase 

DESKTOP PUBLISHING 
SOFT WARE<--OOS/WINDOWS 

Winner 

^PageMaker 4.0 for Windows, 
Aldus 

Runners-Up 
Ventura Publisher 4.0 
(Windows), Ventura Software 
PFS: First Publisher, Spinnaker 
Software 

DESKTOP PUBUSHING 
SOFTWARE—MAC 

Winner 

^PageMaker 4.2 for 
Macintosh, Aldus 

Runners-Up 

Ventura Publisher 3.0, Ventura 
Software 

QuarkXPress 3.1, Quark 

DESKTOP PUBUSHING 
SOFTWARE—UNIX 

Winner 

*FrameMaker, frame 
Technology 

Runners-Up 
Interleaf 5 (formerly TPS/ 

Slim), Interleaf 

Island Write/Paint/Draw, Island 
Graphics 

E-MAIL AND WORKGROUP 
SOF T WARE—DOS/WINDOWS 

Winner 

ccrMail, Lotus Development 
Runners-Up 

Microsoft Mail (Windows), 
Microsoft 

WordPerfect Office 3.1, 
WordPerfect 

E-MAIL AND WORKGROUP 
SOFTWARE—MAC 

Winner 

Microsoft Mail, Microsoft 
Runner-Up 

cc;Mail, Lotus Development 

GRAPHICS SOFTWARE— 
DOS/WINDOWS 

Winner 

*CorelDraw 2.0 IL for 
Windows, Corel Systems 

Runners-Up 
Designer 3 J, Micrografx 
Adobe Illustrator 4.0 for 
Windows, Adobe Systems 


GRAPHICS SOFTWARE—MAC 

Winner 

* Ado be Ulustralor 3.0.1, Adobe 
Systems 

Runners-Up 

Mac Draw Pro LO, Claris 

Canvas 3.0, Deneba Software 

NETWORK OPERATING 
SYSTEMS—DOS AND OS/2 

Winner 

Novell 

Runners-Up 
LANtastic, Artisoft 
LAN Manager, Microsoft 

NETWORK OPERATING 
SYSTEMS—MAC 

Winner 

"^NetWare 3.0, Novell 
Runners-Up 

AppleShare 3.0, Apple Computer 
TOPS 3.0, Sitka 

MEMORY MANAGERS 

Winner 

QEMM 386, Quarterdeck 
Office Systems 


PROGRAMMING 

LANGUAGES— 

DOS/WINDOWS 

Winner 

*Turbo C-H-, Borland 
International 

Runners-Up 
Visual BasiCn Microsoft 
Turbo Pascal, Borland 
International 

PROGRAMMING 
LANGUAGES—MAC 

Winner 

Z^rtech C-1-+ 2.1.3, Symantec 

Runners-Up 
HyperCard 2.1, Claris 
Think C 5.0, Symantec 

PROJECT MANAGEMENT 
SOFTWARE 

Winner 

^Project for Windows 3.0, 
Microsoft 

Runners-Up 
Harvard Project Manager, 
Software Publishing 
Time Line 5.0, Symantec 


SPREADSHEETS—MAC 

Winner 

Excel for Macintosh, Microsoft 
Runners-Up 

Lotus 1 -2-3 for Macintosh, iMtus 

Development 

Wingz, Informix Software 

UTIUTIEG—DOS/ WINDOWS 

Winner 

"^Norton Utilities 6.0, Symantec 
Runners-Up 

PC Tools Deluxe 7.1, Central 
Point Software 

Norton Desktop for Windows, 
Symantec 

UTIUTIES—MAC 

Norton Utilities for Macintosh 

1.1, Symantec 

Runners-Up 

Mac Tools Deluxe, Central Point 
Software 

Symantec Utilities (SUM) II 

2.1, Symantec 



Rmners-Up 

386Max 6.0, Qualitas 

3861VMM, Phar Lap Software 

OPTICAL CHARACTER 
RECOGNITION SOFTWARE 

Winner 

OnmiPage Professlona] 2.0, 
Caere 

Runners-Vp 

ReadRight for Windows 3.11, 
OCR Systems 

WordScan+, Calera Recognition 
Systems 


SPREADSHEETS— 

DOS/WINDOWS 

Winner 

*Quattro Pro 3,0, Borland 
International 

Runners-Up 

Excel for Windows, Microsoft 

Lotus 1-2-3 2.3, Lotus 

Development 

Lotus 1-2-3 3.1+, Lotus 

Development 


OPERATING SYSTEMS/ 
ENVIRONMENTS 

Winner 

MS-DOS 5.0, Microsoft 

Runners-Up 
Windows 3.0, 

Microsoft 
System 7.0, 

Apple Computer 


CorelDraw 2.01L for Windows 


AutoCAD 
release 11 


PageMaker 4.2 
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COMPANY INFORMATION 


Aciu!j, Inc, 

4th Dimension 
10351 BiibbRd. 

Cupertino, CA 950 J 4 
(408) 2524444 
fax: {40S) 252-0831 
Circle 9&4 on Inquiry Cord, 

Adobe Systems, inc* 

Adobe fiiustmtar 3MJ 
Adobe tllus!rotor 4.0 
1625 Chiirleiitoii Rd. 

RO. Box 7900 

Mountain View, CA 94039 

(800) 833-6687 

(415)9614400 

fax; (415)961-3769 

Circle 985 on Inquiry Cord, 

Aldus Corp, 

PageMaker 4.2 for Macintosh 

PageMaker 4.0for Windows 

41 i First Ave, S 

Seattle, WA 98104 

(206) 622-5500 

fax:(206)622-4240 

Circle 986 on Inquiry Cord, 

Amerkan Small Business 
Computers^ Inc* 

DesignCAD 3D 

DesignCAD 2D/3D 

[ American Way 

Pryor, OK 74361 

(918) S254S44 

fax: (918) 825-6359 

Circle 967 on Inquiry Cord, 

Apple Computer, Inc. 

Macintosh Display Card 8‘24GC 
AppleShare 3. 0 
Mae !ki 
Mac ffsi 

Mac Quadra series 
PowerBook series 
System 7.0 
20525 Mariani Ave. 

Cupertino, CA 95014 

(408)996-1010 

Circle 986 on Inquiry Card* 

Artisoft, Inc, 

iAMtastic 

691 Exst River Rd, 

Tucson, AZ 85704 

(800)846-9726 

(602)2934000 

fax:(602)293-8065 

Circle 989 on Inquiry Cord, 

Ashlar, Inc, 

Vellum 

1290 Oakmead Pkwy-, 

Suite 218 

Sunnyvale, CA 94086 

(408)746-1800 

fax:(408)746-0749 

Circle 990 on Inquiry Cord, 


askSam Systems 

askSam 

P.O. Box 1428 

Peny, FL 32347 

(9(4)584^6590 

fax:(904)584-7481 

Circle 991 on Inquiry Card. 

ATI Technologies, liic* 
8S!4^Ultra 
VGAWonderXL 
3761 Victoria Park Ave. 
Scarborough, Ontario, 

Canada Ml W3S2 
(416)756-0718 
fax: (416) 756-0720 
Circle 992 on Inquiry Cord. 

Autodesk, Inc. 

AutoCAD release U 
2320 Marin ship Way 
Sausalito, CA 94965 
(415)332-2344 
fax:(415)331-8093 
Circle 993 on Inquiry Cord. 

Blyth Software 

Omnis 7 

1065 East Hillsdale Blvd., Suite 300 

Foster City, CA 94404 

(800) 346-6647 

(415)312-7100 

fax: (415) 571-1132 

Circle 994 on Inquiry Cord* 

Borland InIcrnationaJ 
dBase /V 
Paradox 3.5 
QamroProSM 
Turbo C++ 

Turbo Pascal 
1800 Green Hills Rd. 

P.O. Box 660001 

Seottx Valley, CA 95066 

(408)438-8400 

fax: (408)439-9344 

Circle 995 on Inquiry Cord. 

Caere Corp, 

OtnniPage Professional 2.0 

100 Cooper Court 

Los Gatos, CA 95030 

(800)535-7226 

(408)395-7000 

Circle 996 on Inquiry Cord, 

Caiera Recognition Systems, 
Inc, 

W(Gird5t£in+ 

475 Potrero Ave. 

Sunnyvale, CA 94086 
(408)7208300 
fax: (408) 720-1330 
Circle 997 on Inquiry Cord. 

Central Point Software, Inc. 

Mac Tools Deluxe 

PC Toots Deluxe 7,1 

15220 NorlhVi?est Greenbrier 

Pkwy., Suite 200 

Beaverton, OR 97006 

(503) 690-8090 

fax: (503) 690-8083 

Circle 998 on Inquiry Cord* 


Claris Carp, 

Claris CAD 
FileMaker Pro 
HyperCard 2.7 
Mac Draw Fro l.O 
Mai Write U l.l 
5201 Patrick Henry Dr. 

Santa Clara, CA 95052 
(408) 987-7000 
fax: (408) 987-4400 
Circle 999 on Inquiry Cord. 

Corel Systems Corp, 
CoretDrerw 2.0! L 
1600 Carling Ave, 

Ottawa, Ontario, 

Canada K1Z SR7 

(613)728-8200 

fax: (613)728-9790 

Circle 1060 on Inquiry Card. 

Dell Computer Corp. 

486Pm 

9505 Arboretum Blvd, 

Austin, TX 78759 

(8(K)) 232-5620 

(512) 338-4400 

fax:(512)343-3312 

Circle 1062 on Inquiry Card. 

Ikneha Software 

3305 Nor til west 74 th Ave. 
Miami, FL 33122 
(305) 5944>965 
fax: (305) 477-5794 

Circle 1063 an Inquiry Cord. 

Fox Software 
FoxPn? 2.0 

134 West South Boundarv 
PcrTy!ibiirg.OH4355i 
(419) 874-0162 
fax: (419) 874-8G7S 

Circle 1064 an Inquiry Card, 

Frame Technology Corp. 

FrameMaker 
1010 Rincon Cir. 

Sun Jose, CA 95 131 
(403)433-331] 

Circle 1065 on Inquiry Card, 

Gateway 2000 

4S6DX 

386DX 

610 Gateway Dr. 

P.O. Box 2000 

North Sioux City, SD 57049 

(800)523-2000 

(605) 232-2(XJ0 

fax: (605) 232-2023 

Circle 1066 on Inquiry Card, 

Generic Software, Inc* 
Generic CADD 6.0 
11911 North Creek Pkwy. 

South Bothell, WA 98011 

(206)487-2233 

(800) 228-3601 

fax: (206) 483-6964 

Circle 1067 an Inquiry Card, 


Hayes Microeompuler 
Products, Inc, 

Ultra 96 

Optima 96 

P*0. Box 105203 

Atlanta. GA 30348 

(404) 840-9200 

fax; (404)441-1238 

Circle 1668 on Inquiry Card. 

Hewlett-Packard Co* 

HP95LX 

ItKK) Northeast Circle Blvd. 
Corvallis, OR 97330 
(503)757-2000 
fax:(503)750-3399 

Circle 1235 on Inquiry Card. 

Hewlett-Packard Co, 

HP LaserJet Up 

HP LaserJet Hip 

HP LaserJet HiSi 

Direct Marketing Organization 

P*0. Box 58059 

Santa Clara, CA 95051 

(800) 752-0900 

Circle 1236 on Inquiry Card, 

IBM Corp* 

ISM R!SC Systetn/6000 
U,S. Marketing and Services 
1133 Wcstchci>tcr Ave* 

While Plains, NY 10604 
(800) 365-4426 

Circle 1237 on Inquiry Card. 

Infoiiiiix Software, Inc. 

4 3 00 Bohannon Dr. 

Menlo Park, CA 94025 
(415)926-6300 

Circle 1238 an Inquiry Card, 

Intel Corp, 

9600EX 

PC Enhancement Division 
52(X) Northeast Elam Young Pkwy. 
Hillsboro, OR 97124 
(503) 696-7086 

Circle 1239 on Inquiry Curd- 

Interleof, Inc* 

Interlctf 5 
Prospect Place 
9 Hillside Ave. 

Wahham, MA 02154 

(617)290-0710 

fax: (617) 290-4943 

Circle T 240 on Inquiry Card, 

[island Graphics Corp* 

hland Wrhe/Paim/Draw 
40tM) Civic Center Dr, 

Sim RafaeLCA 94903 
(415)491-1000 
(415 ) 491-0402 

Circle 1241 on Inquiry Cord, 


continued 
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WE DIDNT HAVE TO PUT OUR 
OPTICAL PRODUaS ON PEDESTALS. 
JERRY POURNELLE DID. 


a 


am pleased to report that I'm sold. The 

Pioneeer optical drive... is as solid as a rock _Thus, 

I'm discontinuing testing. Now I'll just use the drive, 
... 1 now rely on the Pioneer erasable optical disks for 
backup, for primary storage of really big files, and for 
archive copies of software... you 
really need something so easy to use 
that you'll routinely use it for 
backup,. . the Pioneer DE-S70CICI will 
do the job very well indeed. Recom¬ 
mended. Byte (9/91) 

The Pioneer six-pack CD-ROM 
Minichanger is great. We've had it in 
operation for the best part of the year 
now, on a number of different sys¬ 
tems. ... It has always performed 
flawlessly. .. it changes drives a lot 
faster than you'd expect it to.... It's 
really fast. ... Accesses that used to 
take many seconds are now nearly 
instantaneous. Accesses that took 
over a minute now take a few sec¬ 
onds. I always did like the 
Minichanger_Now it's even bet¬ 

ter. .,. Incidentally, the Pioneer 
Minichanger will work just fine with a Mac. Byte (10/91) 
The Pioneer DE-S7001 dual-purpose external 
optical disk drive I've written about before. Log )TOur 
wordprocessor to that, save early and often, and 
you'll have it all _In a word, VVORM drives look like 





^ % 


JERRY POURNELLE 

RENOWNED COMPUTER COLUMNIST 


the ultimate in backup storage. Byte (12/91) 

Suppose you erase a file? Overwrite one you 
wanted to keep? And suppose your house burned 
down? You don't have any off-site backup at all.... I 
could remedy that by installing the DE-S7001 on the 
network server and archiving on 
thit.... Byte (11/91) 

I have the DRM-600 running 
not only with QEMM386.SYS, but 
inside DESQview windows, which 
has the amusing result that I can 
actually have several CD-ROM win¬ 
dows open at once.... It's surprising 
how fast you can switch back and 
forth among them.... The Pioneer 
DRM-600... it's very convenient to 
have a bunch of CD-ROMs available 
without swapping. Byte (1/91) 

It's quite intuitive [the 
Pioneer CD-ROM MinichangerJ: no 
instructions are required.... 
Recommended. Byte (1/91) 

This technology is a a 
coming of age. Byte (1/91) // 

For more information or for a 
free VHS videotape "Pioneering The Future," about 
Pioneer optical disk products, call 1-800-LASER-ON, 
and find out why Pioneer is the leader in optical disk 

technology. ^ PIOIMEER* 


Pioneer DE-S7001, Pioneer DRM-600, Phncer 00-553^73 ar^ imdemurks o/ Pioneer CymmuifttrjTfiDMs o/ America, inc. QEAdMJSO.SVS and DESQvieuf titv trademarics of 
Quarterdeck Office Systems, 


CireJtt 143 on Inquiry Card. 
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COMPANY INFORMATION 


Lotus Development Corp. 
Agenda 2.0 

cc:Mail (MS-DOS and Mac) 
Lotus 1-2-3 2J 
Lotus 1-2-3 3.1-^ 

Lotus 1-2-3 for Macintosh 
161 First Si. 

Cambridge, MA 02142 
(617)577-8500 

Circle 1242 on Inquiry Card. 

Lotus Development Corp. 
Ami Pro 2.0 

Word Processing Division 
1000 Abernathy Rd., Suite 1700 
Building 400 
AUanta, GA 30342 
(404) 851-0007 

Circle 1243 on Inquiry Cord. 

Micrografx, Inc. 

Designer 3.1 

1303 Arapaho 

Richardson, TX 75081 

(800) 733-3729 

(214) 234-1769 

fax: (214) 234-2410 

Circle 1244 on Inquiry Cord. 

Microsoft Corp. 

Excel for Macintosh 
Excel for Windows 
LAN Manager 2.0 
Microsoft Mail 
MS-DOS 5.0 
Project for Windows 3.0 
SQL Server 
Visual Basic 
Windows 3.0 
Word for Windows 2.0 
Word for Macintosh 5.0 
1 Microsoft Way 
Redmond, WA 98052 
(206) 882-8080 
fax: (206) 883-8101 
Circle 1402 on Inquiry Cord. 

Mitsubishi Electronics 
America, Inc. 

Diamond Scan 16 
5665 Plaza Dr. 

Cypress, CA 9(X>30 

(800) 843-2515 

(714)220-2500 

fax: (714) 236-6172 

Circle 1245 on Inquiry Cord. 

Nanao USA Corp. 

Nanao T560i 
23535 Telo Ave. 

Torrance, CA 90505 

(800) 800-5202 

(213) 325-5202 

fax: (213) 530-1679 

Circle 1246 on Inquiry Cord. 

NEC Technologies, Inc. 
MultiSync 4FG 
1255 Michael Dr. 

Wood Dale, IL 60191 
(708) 860-7600 

Circle 1247 on Inquiry Cord. 


Next Computer, Inc. 

Nextstation 

900 Chesapeake Dr. 

Redwood City. CA 94063 

(415) 366-0900 

fax:(415)780-3714 

Circle 1248 on Inquiry Cord. 

Novell, Inc. 

NetWare 3.0 
NetWare 3.11 
NetWare SQL 
122 East 1700 South 
Provo, UT 84606 

(800) 346-7177 

(801) 429-5900 
fax:(801)429-5155 

Circle 1249 on Inquiry Cord. 

OCR Systems, Inc. 

ReadRightfor Windows 3.11 

1800 Byberry Rd., Suite 1405 

Huntingdon Valley. PA 19006 

(215)938-7460 

fax: (215)938-7465 

Circle 1250 on Inquiry Cord. 

Oracle Corp. 

Oracle Server 
500 Oracle Pkwy. 

Redwood Shores, CA 94065 
(800) 392-2999 
(415) 506-7000 

Circle 1251 on Inquiry Cord. 

Orchid Technology 

ProDesigner lls 

45365 Northport Loop W 

Fremont. CA 94538 

(510)683-0300 

fax: (510) 490-9312 

Circle 1252 on Inquiry Cord. 

Phar Lap Software, Inc. 

386\VMM 

60 Aberdeen Ave. 

Cambridge, MA02138 

(617)661-1510 

fax: (617) 876-2972 

Circle 1253 on Inquiry Cord. 

Polaris Software 
PackRat 4.0 

17150 Via Del Campo, Suite 307 
San Diego, CA 92127 
(800) 722-5728 
(619)674-6500 

Circle 1254 on Inquiry Cord. 

Poqet Computer Corp. 

Poqet PC 

52()0 Patrick Henry Dr. 

Santa Clara, CA 95054 
(408)982-9500 
fax: (408) 496-0575 

Circle 1255 on Inquiry Cord. 


Qualitas, Inc. 

386Max 6.0 

7101 Wisconsin Ave., Suite 1386 
Bethesda, MD 20814 
(301)907-7400 
fax: (301)718-6060 

Circle 1256 on Inquiry Cord. 

Quark, Inc. 

QuarkXPress 3.1 

300 South Jackson, Suite 100 

Denver, CO 80209 

(303) 934-2211 

fax: (303) 377-6327 

Circle 1257 on Inquiry Cord. 

Quarterdeck Office Systems 
QEMM 386 
150 Pico Blvd. 

Santa Monica, CA 90405 
(213) 392-9851 
fax: (213)399-3802 
Circle 1258 on Inquiry Cord. 

Radius, Inc. 

Precision Color 24x 
1710 Fortune Dr. 

San Jose, CA95131 

(408)434-1010 

fax: (408)434-0770 

Circle 1259 on Inquiry Cord. 

RasterOps 

24XLTV 

2500 Walsh Ave. 

Santa Clara, CA 95051 
(408) 562-4200 
fax: (408) 562-4066 

Circle 1260 on Inquiry Cord. 

Sharp Electronics Corp. 

Wizard 

P.O. Box 650 

Sharp Plaza 

Mahwah, NJ 07430 

(800)237-4277 

(201)529-8731 

fax: (800) 321-8877 

Circle 1261 on Inquiry Cord. 

Sitka Corp. 

TOPS 3.0 

950 Marina Village Pkwy. 

Alameda, CA 94501 

(800)445-8677 

(510) 769-9669 

fax: (510) 769-8772 

Circle 1262 on Inquiry Cord. 

Software Publishing Corp. 
Harvard Project Manager 
3165 Kifer Rd. 

P.O. Box 54983 

Santa Clara, CA 95056 

(408) 986-8000 

fax: (408) 980-0729 

Circle 1263 on Inquiry Cord. 


Spinnaker Software Corp. 
PFS: First Publisher 
201 Broadway 
Cambridge. MA 02139 
(617) 494-1200 

Circle 1264 on Inquiry Cord. 

Sun Microsystems, Inc. 
Sparcstation IPX 
2550 Garcia Ave. 

Mountain View, CA 94043 

(415)960-1300 

fax:(415)969-9131 

Circle 1265 on Inquiry Cord. 

Symantec Corp. 

Norton Desktop for Windows 

Norton Utilities 6.0 

Norton Utilities for Macintosh 1.1 

Symantec Utilities (SUM) II 2.1 

Think C 5.0 

Time Line 5.0 

10201 Torre Ave. 

Cupertino. CA 95014 

(800)441-7234 

(408) 253-9600 

fax: (408) 253-4092 

Circle 1266 on Inquiry Cord. 

Symantec Corp. 

Zortech C-h-i- 2.1.3 
135 South Rd. 

Bedford. MA 01730 
(617)275-4800 

Circle 1401 on Inquiry Cord. 

Toshiba America Information 
Systems, Inc. 

T2200SX 
9740 Irvine Blvd. 

Irvine, CA 92713 

(800) 334-3445 
(714)583-3000 
fax:(714)587-6034 

Circle 1267 on Inquiry Cord. 

Ventura Software, Inc. 

Ventura Publisher 3.0 
Ventura Publisher 4.0 
15175 Innovation Dr. 

San Diego, CA 92128 

(619)673-0172 

fax:(619)673-7672 

Circle 1268 on Inquiry Cord. 

WordPerfect Corp. 
WordPerfect 2.1 
WordPerfect 5.1 
WordPerfect Office 3.1 
1555 North Technology Way 
Orem, UT 84057 

(801) 225-5000 
fax: (801)222-4477 

Circle 1269 on Inquiry Cord. 

Zeos International, Ltd. 

Notebook 386 

530 Fifth Ave. NW 

St. Paul, MN55I12 

(612) 633-5877 

fax: (612)633-1325 

Circle 1400 on Inquiry Cord. 
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IHNnHUN PUIGS IN 
WOMDIinDE. 



Now get total power 
protection from MINUTEMAN 
anywhere in the world. 
MINUTEMAN takes charge 
worldwide with instant 
protection when you need 
it most. 

Every day your company 
relies on its voice and data 
communications equipment 
to stay productive. Unfortu¬ 
nately the electricity that 
powers these vital systems 
is not reliable. 

Blackouts, brownouts, 
spikes, surges and even 
lightning strikes are 
common. And the high cx>st 
of losing vital information 
and productivity due 
to power outages and 


surges calls for preventive 
measures. 

But power requirements 
can be confusing. And your 
company has unique 
needs that often require 
custom solutions. 

MINUTEMAN offers the 
most comprehensive line 


of UPS systems available, 
protecting all your business 
equipment from stand-alone 
workstations to the largest 
of the IBM AS/400S. 

MINUTEMAN products 
are sold and serviced 
worldwide. Call on our 
skilled professionals to help 
you determine your exact 


MINUTEMAN PRODUCTS 

■ On-Lme and standby UPS 

■ Shutdown software for 
every available operating 
system 

» 300VA to lOKVA 

* TUV approval 

■ Now in over 100 countries 

■ Regional service centers 

■ Automatic voltage 
regulators 

« All international voltages 


Contact our Power 
Professionals on the POWER 
FAXLINE below, or call 
(214) 446-7363 for your free 
Power Protection Guide. 

(214) 446-9011 Fax 

MINUmiMN' 

UNINrrERRUFriBL£ POWER SUPPUES 



Our MINUTE- 
MAN Global 
Socket (GS) 

Series un¬ 
interruptible 
power supplies 
accommodate 
the unique 
needs of our 
intemational 
customers. You no longer 
need to use adaptors or cut 
and splice on a new plug. Our 
GS UPS systems are universal 
and compatible with all major 


Global Socket UPS 
systems are universal 
and compatible with 
these plug patterns. 

■ British (standard) 

■ European 
(Europlug) 

■ Australian 

■ Italian 

■ French 


plug patterns. 

Our UPS systems are 
ready for both the individual 
computer and for your 
network. These popular 
MINUTEMAN UPS systems 
employ our 
advanced 
technology to 
create the most 
dependable 
UPS available. 

By integrat¬ 
ing the latest 
MOSFET 
technology 
requiring fewer 
components, 
each GS Series 
model is more compact. 

The result is a truly 
advanced and economical 
UPS for all your business 
needs, worldwide. 


power protection needs 


NOVELL 

TESTED 
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I wanted to be a rock & roll star. 

(I became an engineer.) 

I wanted to live in a house by a beach. 

(I live at the office.) 

I wanted to have a powerful workstation. 

(I thought I could only afford a PC.) 

Life does have its compensations. 


*DiillicS cunijiictc with a. 16"cplQr mcmiTOTi 207 MB twnj dkicK SMB RAM, nec*™rkLllj; haidwaic and safirwarc. 0159^ SufL lit. tl* S«n Sun MitrwyHCfra, IPCK»nd IPX pit cisdf mpiia or wgiHcrtil irhknutfcsofSun MiErcuyHe-msi, Inc. 
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The exhilaration of using a Sun™ SPARCstation™ has always been 
one of lifes seductive pleasures. But at $5995, it is also one of 
life's obtainable pleasures, too. 

Indeed, a SPARCstation system not only runs your CAD 
software better and faster, it can run every application you use 
all at the same dme. 

And with 4,087 applications to choose from, including 
favorites like AutoCAD^ CADKEY ™ Personal Designer,™ 
MicroStation SPARC" Lotus i-2-3®and dBASE'^IV, SPARCstation 
performance never slows your choices. 

In fact, the only compromise you may have to make is 
which of the two most popular fully-configured* Sun models 
to choose: The Sun SPARCstation lPC'“at $5995, or the 
SPARCstation IPX™ at $ 9995 . 

But then, life has always been a bit unfair. 

1-800-426-5321, ext. 475. For mote information and 
your nearest authorized Sun reseller. 


♦ Sun Microsystems 

Computer Corporation 


AIL ^AHC TTwtemirki orngiiEcccd TDhictniflaarSPAElC Inunuiknal, Inc. £FAACir«r»(ifi ii IichukL u^ Sun Mir Inc API ndtct piodiffnwKrvkr [»[ik« m«vf ionRMwmnrnuJnnirtuior rrvlrmarttof ■ 
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Number Smasher-860 


f jiHPy ■ SKBffng , ^ 

Mieiroway's 40MHz Number SmasfteNsS# ligatures -a 
fboTHiMay Interleaved 64-blt rnenfibry S^em that runs at 
160 megabytes/sec. The Number Smasher's i860 has 
been clocked at 80 megaflops doing matrix multiplies, 67 
megaflops doing FFTs and 11S Double Precision Unpack 
Megaflops on large arrays—ten times the speed of a 486 
and twice the speed of a Cray IF! One happy user 
recently reported that his "Baby Cray" was happily 
humming away saving him thousands of dollars per 
month in 3090 rentals. The Number Smasher comes with 
the finest i860 compilers on the market, your choice of 
Microway’s NDP™ FORTRAN, C|C++ or Pascal. 

Call or write today for more information on Microway's 
new black tower systems. 


486/860 Speed... 
Microway Quality. 

Microway has engineered four distinctive black tower 
systems. The 486-B2T is designed for high-end users. 
It comes standard with American 486 motherboards and 
power supplies, yet has a reasonable starting price of 
$2,195. A broad range of options can be installed including 
high speed and capacity hard disks, intelligent serial con¬ 
trollers, tape back-up units, high end graphics adapters 
and our Number Smasher-860. These systems are ideal 
for configuring Novell or UNIX file servers, multiuser 
systems, and workstations for graphics, CAD and scien¬ 
tific uses. The 486-B*T comes with dual fans, Across the 
Board™ Cooling and American industrial grade power 
supplies. All systems are thoroughly tested, burned In and 
include the best technical support In the industry, which 
we’ve provided since 1982. 


S.: - ■■ .i '.J -If'!?! - 




k^r^oway' 


Technology Ybu Can Count On 


Corporate Headquarters, Box 79, Kingston, MA 02364 USA • TEL 508-746-7341 * FAX 508-746-4678 • U.K./Europe 081-541-5466 
France 0143 2 69593 • Germany 069-75-2023 • Holland40 836455 • Italy 02-74.90.749 • Japan 0474 23 1322 • Norway 6-892020 
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FEATURE 



PRACTICAL 
DESKTOP VIDEO 


Winning Graphics 


With the right software, you can easily add text, pictures, 
and animation to your video presentation 


TOM YAGER 


T oday’s desktop computers are graphics powerhouses* 
Capable of creating and manipulating high-resolution 
images of 16 million colors, their potential is wasted if 
you use them in desktop video only to control your pe¬ 
ripherals, Computer-generated graphics are a pivotal element 
of most desktop-produced videos. In fact, they’re so important 
that ril devote this entb e article to the creation of graphics for 
video. 

You don't need to be an artist to create impressive graphics 
for your desktop videos. You simply need to start with the 
right graphics hardware and software and then learn to com¬ 
pose graphics that capture the audience’s attention but don't 
distract them from your message. Once you read this article^ 
you should have no problems getting started—^then the rest is 
up to you. 

Getting What You Want 

In a perfect world, a computer would do everything you 
wanted it to. With desktop video, as with other applications, 
different systems have various strengths and weaknesses, 
thanks to the selection of software that exists for each platform. 
My work is undoubtedly different than yours, so I can't advise 
you what to buy, Fm hoping, however, that by detailing some 
of the choices 1 made, you can gain some helpful insights. 
Thus, this article is by no means a complete roundup of graph¬ 
ics products and techniques; rather, it is one traveler’s tale, de¬ 
tailing a few of the many possible approaches to desktop 
video graphics. 

I set out to endow each of the BYTE Multimedia Lab’s 
three systems with as much self-sufficiency as possible. Wliere 
graphics are concerned, 1 largely succeeded: All three ma¬ 
chines are capable of generating their own two-dimensional 
and 3-D graphics, suitable for inclusion in a video produc¬ 
tion, I have the freedom to cheat, of course, since I have three 
fairly powerful machines within a rolling chair’s distance of 
one another. So yes, I do tend to mix and match a bit, and I use 
the Lab's machines a lot simply becau.se they’re there. A multi- 
platform setup has a lot to recommend it. If you have the 


means, you should consider broadening your options by con¬ 
structing a multiplatform facility. 

Living in Ftatland 

The majority of graphics work for video gets done in 2-D. 
But these days, most 2-D graphics .software is graced with 
the ability to make its graphics look 3-D, without the pro¬ 
cessing overhead of real 3-D. 

When people think of producing computer graphics, they 
generally think of paint programs. While these do the Job, 
they make life more difficult for those of us who couldn’t 
create real art to save our lives, I prefer to work a! a higher 
level, leaning toward tools that permit me to do artistic 
things. That’s not to say I don’t apply creativity; I just apply 
it at a different level. 

For example, 1 have two ways to create a rectangle on the 
screen and make it appear to be floating above the back¬ 
ground. Using a paint package, I can dniw an underlying rect¬ 
angle whose color is slightly darker ih^m that of the back¬ 
ground and place it to look like a shadow. Then T can draw a 
rectangle on top to 

BVTE 


achieve the simulated 
depth. 1 prefer, how¬ 
ever, to use a drawing 
package so that I sim¬ 
ply draw a rectangle 
and then tell the pro¬ 
gram to put a shadow 
under it. That way, 
when I move the rect¬ 
angle, the shadow 
moves with it, and 1 
do not have to worry 
about precise position¬ 
ing of my graphics, 
Thai's a fair example, 
but there are a num¬ 
ber of more complex 


ACTION SUMMARY 


Graphics for desktop video 
comes in three basic styles: 
text, 2-D images, and 3-D im¬ 
ages and animations. Text and 
2-D images are easy to manip¬ 
ulate; 3-D is more difficult, but 
it can add a professional touch 
to your desktop video presen¬ 
tations. 
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^ The BYTE Lab 
In BYTE’s Pages 

' i Reviews 

I Solutions Focus _ 

i Group Review _ 

[ BYTE Lab Product Report 

Inside The BVTE Lab 


Photo 1: A mfnpfe video screen incorporating text with shaded 
backgrounds, produced with RIO from AT^T Giaphics 
Software Ixtbs. 


operations that are much harder to do with paint programs than 
with the class of products that Til call “presentation graphics 
software ” for lack of a belter moniker 

Producing good-looking graphics is like anything else in video 
work: You should recognize your limitations and slay within 
them. For me. accepting that Pm no artist means that ! avoid 
getting too ambitious with my graphical creations. With music, 
it's amazing what you can create with just 12 notes. With graph¬ 
ics, you can go a long way combining simple shapes and test. 

They’re Only Words 

Almost all graphics created for video include some kind of text, 
and the most common graphics pages are mostly text. So it pays 
to keep a few commandments in mind when placing text in 
videos. The Hrst rule is one you're probably familiar with from 
desktop publishing: The fewer typefaces on a page, the belter. In 
fact, people will admire your self-restraint if you limit yourself to 
one or two throughout a video. Typeface changes confuse the 
eye. and that confusion might cause your audience to tunc out your 
message. One typeface, in multiple sizes and in bold and italic 
variations, is often all you need, even if it doesn't seem like much 
fun. 

When selecting a font, remember that once it hits your video¬ 
tape, some unpleasant things are going to happen to it. NTSC 
video is interlaced—the display first paints the odd-numbered 
scan lines and then the even-numbered ones. Thus, by design, 
NTSC video is doing a constant vertical jitterbug. Thin lines jiI- 
ter more than fat ones, so you need to keep your type sizes big 
enough to avoid thin lines. Most of the lime, I use boldface text. 
Jittering also affects serif fonts, such as the one used on this 
page, more than sans serif touts such as this. Sans serif fonts are 
more readable in smaller sizes, although .serif fonts look just 
dandy in headlines and other large text. 

You also need to remember that a videotape doesn't have the 
resolution and clarity of your computer's monitor. The smaller 
your text, the more interlacing and reduced resolution will af¬ 
fect it. Remember, too, that your audience probably won't be 
sitting as close to the screen as you will when you make your 
video. If you can easily read your text from a good distance, then 
you sized it properly. The best .solution is to make your text as laige 
as you can without making it appear to scream at the viewer—un¬ 
less you're doing a video for a tractor pull. If you have a lot of text 
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to present, don't be bashful about splitting it up into as many 
screens as needed to maintain a clear viewing size. Also, you 
should leave plenty of space between rows of text. 

Setting the Table 

If you're the impatient son, you might be moved to throw a lot of 
black letters on a while background and be done with it, Thai 
won't impress anyone, however, and it negates a large part of 
the impetus for doing a video in the first place: to boost your 
image or your company's. Text works better when placed over an 
appealing background, and it doesn't take much more work to turn 
a screen of plain text into something that people notice. 

So, what makes an appealing background? First, it can't be 
too busy. When you shoot a photograph, you're advised to keep 
the background uncluttered; Ihe same is true for graphical back¬ 
grounds. A good background contrasts enough with the text so that 
the text stands out. Setting up contrast involves choosing col¬ 
ors, which opens a new can of worms. 

You can't take color for granted in a video. Obviously, some 
colors don't go together—where are Gaianimals when you need 
them? However, you should keep in mind that brighter shades tend 
to bleed when you record them, and too many bright colors in a 
scene can distort the recorded signal. For that reason, you should 
remain within a safe range legal eolors, which means avoiding 
the top and bcHiom of color intensities. If your graphics pack¬ 
age expresses colors numerically as a mixiure of RGB values 
between 0 and 255, you should probably stay between 20 and 
240 for each of the three values. Staying in the legal color range 
also keeps contrasts under control, further reducing the impact in¬ 
terlace has on your graphics. 

But legal doesn't have to be boring. A much-used, but effec¬ 
tive, way lo spice up graphics backgrounds is with gradation. 
Most graphics packages let you paint your background and the ob¬ 
jects you create with smoothly changing patterns of color. A 
two-color gradation frequently goes from one shade lo a lighter 
or darker shade of the same color, but you can be more creative. 
A gradation from blue to earthy brown suggests a horizon; from 
deep orange to deep brown, a sunset. Some packages let you set 
several gradation points: You can start with dark blue, move to a 
lighter blue in the middle, and then to dark brown. A conserva¬ 
tively gradated background is probably I he most effective way to 
improve your text screens, and it's so simple lo do. 

When you place your gradation points, keep in mind the text or 
other graphical elements that you will place over the background. 
For example, you might go from a light shade at the lop to a 
darker shade at the bottom and then place a dark-colored (or 
shadowed) text headline at the top and a lighter-colored body 
text below. The shading of the background will call atlenlion to 
your headline, and then it gets out of the way, so the viewer can 
read the rest of ihe text, 

if you still want to spice up your background, you can use 
shaded shapes lo separate your text {see photo 1). Done right, 
ihis helps guide the viewer's eye, making .sure he or she doesn't 
miss any of the most important points. For me, this combination 
of a main background and subbackgrounds makes the most at¬ 
tractive backdrop. 

Once you've got a background that works, save the graphics 
without the text. This then becomes a template, and you should 
use only a few templates in your video. That kind of predictability 
may seem banal, but it works to your advantage. After a viewer 
sees your template once, his or her trained eyes will quickly 
jump to emphasized areas when the template appears again. 

Of course, there's more to graphics than text and backgrounds. 
How much more you can do is a function of your graphics soft¬ 
ware, so I'll move on and discuss some specific tools. 

continued 
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\bu can get your feet wet, or 
plumb unimaginable depths. 

In a way, its a lot like CompuServe. 

CompuServe members who join for the basics 
quickly discover an ocean of opportunity. Like at- 
home shopping, financial data, travel information 
and reservations, entertainment, and free time to 
sharpen their online skills. 

Computer professionals who join to access a 
wealth of high-tech exf>ertise find much more. Like 
sophisticated research tools, hardware and software 
support forums, and lots of free software and share¬ 
ware. In fact, no other information service offers the 
number and quality of choices that CompuServe does. 


Now, for just $7.95 a month, and a one-time 
membership fee, you get all the basics as often as 
you like: news, sports, weather, shopping, a com¬ 
plete encyclopedia, and much more, plus up to 60 
E-mail mes.sages a month. And, there are lots of 
other valuable services available on a nominal pay- 
as-you-use basis. 

To make the right choice in selecting an inter¬ 
active service, pick the one that will always help you 
get the most out of your computer. For more infor¬ 
mation or to order CompuServe, see your computer 
dealer or call 1 800 848-8199. Outside the United 
States, call 614 457-0802. 

CompuServe* 

The information service you won’t outgrow. 
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Doing It 

Creating the kind of text-over-graphics screens I’ve just described 
is no great exercise on the PC and the Mac. It is, however, a lit¬ 
tle tougher on an Amiga equipped with Newtek’s Video Toaster, 
because it uses a paint package. But fret not—you can still do it. 

It’s impossible not to have favorites, and of the 2-D presenta¬ 
tion graphics programs I’ve used, I have yet to find the equivalent 
to AT&T Graphics Software Labs’ (GSL) RIO for the PC. RIO 
is powerful yet extraordinarily easy to use, and there’s no quib¬ 
bling with the gorgeous results (see photo 1, which was created 
using RIO). A high-end professional graphics package, RIO ren¬ 
ders the scenes you draw using antialiasing, which reduces jagged 
edges and increases the apparent resolution. It also adjusts your 
colors to legal NTSC values. RIO u.ses its own scalable font sys¬ 
tem, so you can draw, stretch, rotate, and manipulate text any 
way you like. It also incorporates image mapping, so you can 
paint scanned images, video captures, and other graphics files 
onto drawn shapes (including text). In fact, RIO includes built-in 
support for scanners, printers, and video capture, eliminating the 
need to purchase additional tools. 

RIO, like most 2-D graphics packages, uses polygons and el¬ 
lipses for creating drawings. Each shape that you draw is a distinct 
object with associated attributes. With a couple of mouse-clicks 
on an object, you can add shadows, change a solid color to a 
multipoint gradation, make it partially transparent, or map an 
image to the shape. Everything can be moved, resized, and rotated 
freely. Scenes come together quickly in RIO, thanks partly to 
the speed of Truevision’s ATVista board and partly because RIO 
drives the board so well. RIO even gives you complete control 
over the board’s settings from within the program. RIO also in¬ 
cludes a charting module for business graphics and the option 
of animating your 2-D scenes, making it even more unnecessary 
to rely on other graphics packages. RIO’s output is breathtak¬ 
ing; I highly recommend it for professional 2-D graphics work. 

On the Mac, people tend to use a combination of disjoint tools 
because Mac tools generally integrate better. My 2-D video¬ 
graphics work is no exception. 1 do the bulk of my drawing in 
what you might consider an odd choice: Symantec’s More. While 
it’s primarily targeted at creating slides and Mac-based presen¬ 
tations, More has several features that make it a good match for 
video graphics. Like RIO, it maintains object distinctions and 
attributes and can apply gradations and shadows. But while it 
lacks RIO’s “do-everything” acumen. More has a couple of tricks 
that even RIO doesn’t include. It has a wide selection of default 
gradation patterns, and it can create a simulated 3-D look by 
adding beveled shading to objects (which makes a rectangle look 
like a plaque). On a Mac running Adobe Tyf)e Manager or True¬ 
Type, More draws text in scalable fonts, although it can’t stretch 


and alter them the way RIO can. More serves double duty in the 
Multimedia Lab, since it includes a powerful outlining tool that 
I use for planning videos. Finally, while More can’t map images 
to shapes, it can scale and place imported graphics files. 

What More can’t do, other Mac graphics packages (e.g., Adobe 
Photoshop and Illustrator) pick up. Most often, however, I sim¬ 
ply run what I’ve built in More through Ray Dream’s JAG (jag- 
gies are gone). JAG antialiases the drawing and applies KYSC le¬ 
galization—steps RIO led me to appreciate. 

The Toaster’s 2-D graphics module pales next to RIO, but 
RIO alone costs more than the combined Toaster hardware and 
software bundle. The module, called ToasterPaint, is powerful, al¬ 
though a bit quirky. The problem is that, like most paint sys¬ 
tems, objects lose their identity once they’re “tacked down” on the 
background. That means you must carefully build your graphics 
from the bottom up. Once you place a graphic, it’s an indelible 
part of the drawings. ToasterPaint handles image mapping and 
transparency, and because it runs on the Toaster, you can grab 
frames of video and save them as still images that can be loaded 
from the Toaster’s switcher module. 

To simplify things, the Toa.ster also includes a CG (character 
generator). This mock-up of an expensive broadcast TV CG is 
quite capable, and il can create its own smoothly gradated back¬ 
grounds. It can also import backgrounds from ToasterPaint, so 
while you don’t have the freedom to easily modify elements of 
your graphical backgrounds, at least you can work with your 
text independently. The Toaster’s CG includes a huge library of 
bit-mapped fonts, so you can u.se only the sizes Newtek supplies 
you with. However, the fonts include special color ones (e.g., 
metallic) that offer you a variety of impressive and playful text ef¬ 
fects (e.g., crayons bent into letters) you can’t get in RIO or 
More. Like RIO, the Toaster’s CG renders text in a separate step 
but without antialiasing. It handles shadows, however, and it can 
import text files from other sources. 

Photo 2 shows three variations of a scene that includes a lay¬ 
ered background, some text, and a captured video image that 
was created with RIO, More/JAG, and the Toaster, respectively. 
Don’t dig out a magnifying glass and look for differences; the 
point is to show that each combination of platform and software 
is capable of generating fine-looking results. 

One final note on 2-D graphics: The creation of graphics for 
video overlay (titling) is usually done at editing time so that the 
titles don’t obscure the video they overlay. Editing is the sub¬ 
ject of next month’s installment in the series. 

A New Dimension 

When even simple 3-D scenes take considerably more work than 
2-D graphics, you may wonder why you should bother. The 




Gaining the 
Edge: 


Photo 2: A more complex 2~D scene, created with (a) RIO on the PC, (b) More and JAG on the Mac, and (c) Video Toaster 
on the Amiga. 
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Put more power in your PC 


Plug MKS Tbolkit into aity DOS or OS/2 
PC and you’ll unleash more power and 
flexibility than you ever believed your 
hardware could handle. You’ll And that 
MKS 'Ibolkit is the essential piece of 
DOS or OS/2 software after the operat¬ 
ing system itself. 

Advanced programming tools 
once available only on UNIX™ ^tems 
are packed into MKS Tbolkit for IX)S 
or OS/2 - more than 150 of them, 
including utilities for: • prototyping 

• advanced command language 

• command editing and history 


• file processing • text manipulation 

• compression • archiving • editing. 

And MKS Ibolkit is ea^ to use, 
with on-line manual pages, lots of 
examples and quality documentation 
for both novices and experienced users. 


It'S not I 

powerful hardware - I 

it’s powerful | 

soft^re that | 

makes it possible. | 



You’ll be able to get the job done 
efibrtlessly too, wherever you’re work¬ 
ing. For laptop owners, our installa¬ 
tion procedure lets you load only the 
utilities you want. For developers 
working on a UNIX system and a PC, 
we’ve made it easy to copy files 
across ^tems. And MKS Tbolkit 
tracks the POSIX.2 standard, a plus 
for developers in open systems en¬ 
vironments. Networks are perfect for 
MKS Tbolkit too. 

Plug in MKS Tbolkit and soar bQond 
your hardware. 




Price: DOS $249, OS/2 
$349, DOS & OS/2 $399, 
Upgrade $69 (DOS only). 

for LAN and site license 
prices. 


Tb order, call MKS at 
1-800-265-2797 (continental U.S. only) 
_ or (519) 884-2251; F&x (519) 884-8861 

30-d^ money-back guarantee. 
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35 King Street North 
Waterloo, Ontario 
Canada. N2J 2W9 

MKS arxl MKS Toolkit are traoemarks ot Mortice Kem Systems Inc. 
UNIX is a registered trademark of Unix System Laboratories. Inc. 
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Photo 3: A Topas storyboard showing the opening title 
animation for the ** Inside the BYTE Lab” video. 


reason is obvious: 3-D can turn the simplest video into a highly 
polished presentation. 

The most direct use for 3-D is to create backgrounds. Unlike 

2- D backgrounds, you have to worry about where the camera 
(point of view) is, where your lights are, and the arrangement of 
objects in 3-D instead of 2-D. The advantage is that while 2-D 
looks good, 3-D looks real. Instead of a gradated background, for 
example, you can draw a rectangular object and place a light at the 
upper-left corner of it. That light affects both the background 
rectangle and any text or other objects you place in front of the 
rectangle. 

When you use text in a 3-D package, you’re not creating flat 
graphical shapes. Characters have depth, can reflect light, and 
can cast realistic shadows. By extruding your text, the letters 
take on a sculpted look, and the way light bounces off the surfaces 
created by an extrusion can make them easier to read. 

While doing simple text and backgrounds in 3-D looks im¬ 
pressive, it’s clearly not cool enough to justify the high cost of a 

3- D package. (The exception is the Toaster, where 3-D is part of 
the basic package.) The most exciting use of 3-D is in anima¬ 
tion. 

If animation makes you think of Mickey Mouse, think again. 
Also, if you assume 3-D animation is out of your reach, you’re 
wrong. Today’s tools make 3-D animation available to anyone 
willing to invest some time in learning and practicing. 

The reigning example of animation in corporate video is the fly¬ 
ing logo, which is now so common that it’s all but expected. For 
what it’s worth, the cost to have a 3-D flying logo done profes¬ 
sionally exceeds the price of any of the 3-D packages I’m about 
to discuss. In fact, building animation capability into your desk¬ 
top video setup needn’t involve additional hardware expense be¬ 
cause most of the boards that control video decks during editing 
sessions can also handle animation. 

I don’t have the space here to launch into a detailed tutorial on 
3-D, so I’ll just mix technique and tools together. Say I want to 
create a flying BYTE logo, and since I’m animating anyway. 
I’ll also create a tantalizing opener for my “Inside the BYTE 
Lab” video. The total length of the animation will be about 10 
seconds. 

I’ll start with the Amiga this time. Release 2.0 of the Toaster 
refined its 3-D package, Lightwave 3D. The new, improved 
Lightwave 3D now does ray tracing, and while it’s impressive 
stuff, ray tracing creates a serious problem for 3-D animation: 
time. 

I need to digress here for a moment to talk about the time it 


takes to do 3-D. Few things stress a CPU more than rendering a 
3-D image, and the more realistic the scene, the longer it takes to 
render. If you want shadows, you increase the rendering time. If 
you want objects to show reflections of other objects, you add still 
more time. However, if you ray trace, adding refraction and lend¬ 
ing awesome realism to reflections and shadows, you may run out 
of time. 

NTSC video rolls by at 30 frames per second, so when you cre¬ 
ate animation, you generally have to do 30 renders for each sec¬ 
ond of video. A simple scene—rendered without shadows, re¬ 
flections, or ray tracing—might complete in a few minutes on a 
fast machine. For my 10-second opener, using fairly low grade 
animation. I’m looking at 10 hours of rendering time. That’s 
hardly “while you wait,” and it gets worse: Shadows would 
probably double the time required, while ray tracing can easily 
require multiple hours or even days to render each frame. And 
while your video equipment is tied up doing animation, you 
can’t use it for anything else; the 3-D program must have ex¬ 
clusive, constant control of the recorder, unless you’re rendering 
to files on disk. The latter case often makes more sense and 
leads me to suggest again that you consider a multisystem facility, 
if not multiplatform. That way, you can dedicate the fastest box 
in the house to your 3-D project, while continuing to use the 
rest of your facility to pull together the other elements of your 
video. 

Back to Lightwave 3D. Like many 3-D systems. Lightwave 3D 
splits the work between two modules: You build objects in the 
modeler and then pass them to the tenderer for layout and ani¬ 
mation. I’m no great fan of Lightwave’s modeler, but it works well 
enough, and you can import objects from other 3-D tools. The 
3-D BYTE logo didn’t give me much trouble. Oddly enough, 
the title text—which is usually easy—was the hardest part of the 
scene to construct. That’s because Lightwave 3D doesn’t do text 
per se. Instead, it has 3-D letter object files that you must indi¬ 
vidually load and place. Because of this, it took me far longer to 
build the scene in Lightwave 3D than with either the Macintosh 
or DOS platforms. 

Once I had all the elements in the scene, the tenderer’s layout 
tool came into play. Lightwave 3D uses an interesting scheme that 
turns the mouse into a 3-D pointing device. It takes much getting 
used to, but when you get the knack of it, tooling around in 3-D 
space gets as easy as driving a car. Lightwave 3D is a keyframe 
animator. Simply stated, you arrange the objects in your scene the 
way you want them, and take a snapshot, or keyframe, of the 
scene. You then move objects around, taking keyframes as you go. 
At animation time, the tenderer automatically smoothes the move¬ 
ment of objects between keyframes. So, to move a rectangle 
from the lower-left to the upper-right comer of the screen in just 
1 second, you’d place the rectangle in the lower-left comer; cre¬ 
ate a keyframe at frame 0; move the rectangle to the upper-right 
comer; and create a keyframe at frame 30 (1 second). When the 
animation is rendered, the rectangle will glide diagonally across 
the screen. 

Lightwave 3D is extremely powerful and capable of creating 
effects such as explosions, fog, and morphing (i.e., the gradual 
changing of one shape to another). In addition to animating the 
movement of objects (including the camera and lights), you can 
animate light color and intensity and several other attributes. 
These effects can be expensive—in terms of time—to experi¬ 
ment with, but thankfully, Lightwave 3D offers a variety of low- 
resolution rendering modes that let you rapidly generate test an¬ 
imations. You can quickly see the paths followed by moving 
objects in a scene using the wireframe preview feature. Lightwave 
3D can either render animation frames to disk or record them 
directly to tape. As each frame is rendered, the frame number 
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PC Intern is a completely revised and expanded 
edition of our bestselling PC System Programming 
book- It's a literal encyebpedio for the DOS 
progrommer. Whether you program in Assembly 
Language, C, Pascal or BASIC, you1l find dozens of 
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More than 1300 pages are devoted to making DOS 
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■ PC memory orgonization 
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and the rendering lime appear on the Amiga’s screen to help you 
gauge your progress* 

Playing Favorites 

The Mac has a wide variety of 3-D software available, I haven’t 
picked my favorite yet, but I have the most experience with Elec¬ 
tric Image’s software package, Electricimage, so I defer to it for 
most of my Mac animation work. It doesn’t ray trace, but it does 
do image reflections (see below)* It also includes Mr, Font, a 
tool that turns PostScript fonts into exquisite 3-D objects* Elec¬ 
tricimage can record directly to video using a number of anima¬ 
tion controllers, including the Diaquest DQ-Animaq board used 
in the Multimedia Lab. It lets you animate just about any at¬ 
tribute, and the user interface is quite accommodating. My open¬ 
ing screen layout came together quickly in Electricimage, and 1 
found its materials preview, which lets you see an approximation 
of the color and shading properties you select on a small sphere, 
a great time-saver* 

On the PC, 1 have a clear favorite: Topas, also from AT&T 
GSL. Topas is loaded with advantages, but I rank its fast ren¬ 
dering, integrated video-recorder control, rotoscoping, and re¬ 
flections among my list of reasons for using Topas as much as I 
do. Rotoscoping is a wonderful thing: It maps moving video onto 
an object. Imagine that you have a model of a desk, with a framed 
picture of a dog standing in one corner. Partway through the 
scene, the picture comes to life, and the dog starts barking and run¬ 
ning around the photo. You would use rotoscoping for that effect, 
and any video that you like could be mapped to the rectangle 
that represents the photo in the frame. 

Unlike Electricimage, Topas can create real refleclions. Elec¬ 
tricimage lets you simulate reflections by mapping graphical im¬ 
age files to objects, but Topas scans the scene and lets objects car¬ 
ry reflections of each other. These reflections add time, of course, 


but it incurs nothing near the overhead of ray tracing. 

Like RIO, Topas has its own scalable, manipulable fonts; it also 
has a straightforward combination modeler/renderer. Topas has 
the widest selection of preview modes, covering everything from 
real-time wireframe previews to .stationary storyboards and ani¬ 
mated color flipbooks that let you see light, shadow, and reflec¬ 
tions without waiting for a recorded animation. Photo 3 shows the 
Topas storyboard for the BYTE Lab video introduction. Needless 
to say. I had no trouble getting my opening sequence animated 
through Topas* 

Making the Grade 

The toughest part of putting together a desktop video setup is 
choosing from among a vast number of quality products. Per¬ 
haps it’s just chance, or maybe it’s a testament to the quality of 
AT&T GSL products, but my favorite 2-D and 3-D packages 
happen to come from the same company and to run on the same 
platform. Tm neither an AT&T GSL nor a PC bigot—I couldn’t 
do without my Amiga and Mac—but the combination of RIO 
and Topas has served me remarkably well. I got up to speed 
faster with these because of their simple interfaces and quality 
documentation, and I built up my creative skills more quickly 
because of their versatility, I also got more “wows" from people 
for the graphics and animations I constructed in these packages. 

That’s not to say I use the PC exclusively—hardly. In pro¬ 
ducing the BYTE Lab video, I have called on each of the Lab’s 
systems for various parts of the job. You’ll get a taste of that in 
next month’s installment, which will wrap up this series with 
discussions of audio and editing. ■ 


Tom Yager is the direckm of BYTE's Multimedia Lah He can 
he reached on BIX as "tyager'' and on the Internet at 
tyager@bytepb. bytexoni 
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► Frame 


Mater 


The richest blend in document publishing 


▼ FrameMakerJ.O with 
conditional text running 
on a Macintosh. 


► FmmeMaker3-0 under 
the NeKT^t^ interface on this 
NeXTstation Color 


^ FmmeMaker 3-0 running 
under Microsoft Windows 
on a 386 PC. 


A FmmeMaker3.0 on a 
SPARCstatkm underSun^s 
OPEN LOOK interface. 


leformulafor 
!memos 

l‘ to long, stmcairkl documents: riameMakeif 
FrameMater blends into one integrated, easy-to- 
use pix:^ram ail the essentials of publishing: Authoring, 
editing, graphics, page layout, and production. Even 
math equatioas and hypertext. 

► And FrameMaker 3.0 blends in new robust 
and exclusive features. like conditional text capabilities 
to help you generate and maintain multiple versions 
of a single document. And an integrated, multipage 
table edtor. 

► FrameMaker is the perfect complement to all your 
hardware, because it runs on more platforms than any 


other publishing program. Including PCs running 
SCO Open Des&op or Microsoft Windows, Macintosh* 
Apollo, DEC, HIJIBH NeXT," Sun, and a host of other 
ukK platforms-with complete file compatibility So 
your woritgroufc not only share files, but also their 
skills and expertise. 

► For a taste of FrameMaker 3.0, call 1-800-U4 
FRAME Ext 961 for aguide to integrating document 
publishing, and die name of your nearest reseller. 

And start brewing your own blend of publishing. 


Frame 


Copyright 01991 Frame Technology Coiporation. International oisioniers please call (403) 433 5311. FrameMaker and Frame Technology are registeted trademarks, Frame and the Frame logo are 
Erademarks of Frame Technology CorpccaiiGn. nr^ntosh 15 a legUiened tracternailE of Apple Compower, Inc AH ocher crademaiks or negisrered trademadcii are the piopeny of their respeedve holders. 
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It’s conpletely rationaL 


Microsoft* C/C++ 7.0 now in¬ 
cludes the Windows” operating sys¬ 
tem version 3.1 SDK. For only $139, 
it’s hard to believe this development 
kit is so complete. We’re talking all 
the latest technology programmers 
have told us they want. 

But you’re still skeptical. You’re 
asking yourself what is missing? 
■ftfell, here’s an admittedly long-wind¬ 
ed list of what’s included. 

Object linking and embedding. 
Great for creating applications that 
share diverse types of data, lilffi text 
and graphics. An application that 
supports OLE can cooperate with 
other OLE applications, even those 
ftom another vendor. 

Pen computing APIs. Everything 
you need to create compelling appli¬ 
cations for the next generation of 
pen computers. There are over 300 
pages of documentation that give 
you the basic elements of Windows 
for I^n Computing. 

Multimedia APIs. Our newest 
media control interfece. You can in¬ 
corporate animation, audio and video 
capability using third party devices 
and drivers. (It’s the next best thing 
to virtual reality.) 

Windows Debugging Version. 
Traps the most troublesome UAEs 
and helps you create more stable, 
robust applications. Contains GDI, 
KERNEL, and USER modules. 

GUI Setup Toolkit. It will make 
hammering out a custom Windows- 
based setup program as simple as 
writing a script file. 

Microsoft Foundation Classes. 
Now you can use the same building 
blocks we’re using to build future 
versions of the Windows operating 
system. A rich set of 60 recyclable 
object classes provides logical order 
to more than 500 functions of the 
Windows API. Menus, GDI, OLE 
1.0 and advanced diagnostics sup¬ 


port are included. Tasks such as 
registering Windows’ classes, build¬ 
ing message loops, and managing 
device contexts are automatic. 

Sample code. Over 75,000 lines. 

Zoomin. A nifty tool for magni¬ 
fying portions of a screen to help 
identify paint problems and other 
screen-related issues. 

Heapwalker. Examine the glob¬ 
al heap and local heaps used by ac¬ 
tive applications and dynamic-link 
libraries in your system. 

Editors. And plenty of them. 
Dialog Editor lets you add, modify, 
and delete custom controls as you 
design and test dialog boxes on¬ 
screen. Image Editor modifies icons, 
bitmaps and cursors. Font Editor 
alters existing faces and creates 
new ones. Hotspot Editor creates 
and edits hypeigraphics or bitmaps 
in one or more hotspots. 

Spy Tools. Pssst. They make 
it possible to monitor Mouse, input/ 
output from Windows, DDE and 
other messages between one or 
more Windows-based applications. 
You can also examine message 
parameter values. 

Stress. Allows you to consume 
system resources for low-resource 
stress testing. Acquirable resources 
include the global heap, user heap, 
GDI heap, disk space and file han¬ 
dles. (Less job stress for you.) 

Wdeb386. Now test and debug 
dynamic link libraries and Windows- 
based applications running in stand¬ 
ard or 386-enhanced mode. 

Midti-moludon bitmap compUer. 
Combine color and monochrome 
bitmaps vrith different resolutions 
into a single graphic. 

Help Compiler. Create Help sys¬ 
tems for applications that will talce 
advantage of the new Windows 3.1 
Help engine. Both context-sensitive 


and topical searches of Help files. 

Compiler features. Unrestrict¬ 
ed pre-compiled headers for speedy 
throughput. Explicit or automatic 
inlining of any C/C++ code for fest¬ 
er executions. Compressed code 
for size reductions. 

CodeView'Debugger. This win¬ 
dow-oriented debu^r is a power¬ 
ful, easy-to-use tool for analyzing 
MS-DOS’or Windows-based pro¬ 
gram behavior. Test the execution 
and examine data all at the same 
time. Display any combination of 
variables-global or local-while 
you halt or trace a program’s exe¬ 
cution. Versions for dual and single 
monitor debiting, even in a win¬ 
dow, are supported. 

Source Profilers. Optimize the 
performance of all your MS-DOS- 
based or Windows-based applica¬ 
tions. Analyze your program to find 
code inefficiencies. 

Whew! If you were to get all of 
this separately, it would cost many 
hundreds of dollars. And definitely 
will in the very near future. 

On the other hand, if you use a 
Microsoft or any other C/C++ prod¬ 
uct, and order an upgrade before 
June 30,1992, it’s yours for $139. 
That includes over 5,000 pages of 
C/C++ 70 documentation plus the 
entire Windows 3.1 SDK online 
documentation. We’ll also throw in 
a free copy of Qualitas" 386-Max" 
for MS-DOS-based development. 

And if you want the Windows 
3.1 SDK documentation in hard 
copy (over 5,000 pages), it’s yours 
for an additional $150. 

Look. You can defy the logic of 
thinking programmers everyvdiere 
and pass up this historic offer. Or 
you can cal) your reseller. Or just 
call us at (800) 541-1261, Dept. B18. 

Miaosoft 


Ofp!reBdsJime.3Q, RtsfUerfmc^TnayiiaTyi Printed in ihe USA Customers imidc the 5GUmi«i States, 
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It defies logic. 
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Desktop, RISC/PC, under $10,000 ... Silicon Graphics. 

It was Ikiiiii^I to Wi^Ve taken everytJiing weVe learned about visual 

eomputbig and built it into }Kiwerf'iJ systems dial evei^one i:an afford — tlie 
IRIS Indigo “ family* 

Tliey pack the hot jHiwer of workstations and glitle I ty at die cool [iriee of PCs, 
And they’re rt^rnai kably versatile-gfiitig from <*oneeptuii] ilesign to manufac- 
luriiig — from fast 2D drafting tliroiigh solids modeling—all widi oim |jowerfiil, 
renownetl grapliies. 

They’re standarcLsdiased mac:hiiies widi all the hooks and connections to fit 
easily with other systems. And with a starting price under $10,lMXh they bring 
impreeedented gj-apliies power to more desks for less money. 

See them for yoursell; Get our free 2Chpage fuU-e-olor 
capabilities brochure* and find out where to i^hetik out die 
IRIS Inchgo family as well as our full line of servers anti 

‘“““PU'"" SiliconG/aphics- 

Fax a request widi your name and coniplete Cmputer Systems 

address la C.S. (415) 962-1654* attii, dein. 27, 
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FEATURE 


OOPS via DDE 

Don’t bet the ranch on an OOPS; 
tiy DDE first for a gentler transition 

KEVIN KORNFELD AND KEVIN GILHOOLY 


O ne of the hottest topics in business and academia today 
is the OOPS (object-oriented programming system). 
The OOPS promises far-reaching improvements irt 
how people design, develop, and maintain software 
by offering a long-term solution to problems and concerns 
that have existed since the dawn of software development: 
lack of code portability and reusability, code that is difficult to 
modify, long development cycles, and nonintuitive coding 
techniques. 

An OOP language attacks these problems. It has three ba¬ 
sic characteristics: It must be object-based, class-based, and ca¬ 
pable of class inheritance. Many languages meet one or two of 
these criteria; far fewer meet all three. Tlie stumbling block is 
usually inheritance. (For a primer of basic OOPS 
terminology, see table 1.) 

Objects, being encapsulated units, are inher¬ 
ently portable (theoretically), while inheritance 
allows the reusability of OOPS code. It is easier to 
modify existing code, because objects don’t in¬ 
teract except via messages; thus, a coding change 
in one object won’t affect the operation of anoth¬ 
er object, as long as the respective methods re¬ 
main intact. Code reusability reduces the time 
spent in development, and it makes software de¬ 
velopment moie intuitive, because people naturally 
think in terms of objects rather than in terms of 
software algorithms. 

Nirvana Has Weeds 

An OOPS may sound like a virtual nirvana. The 
problem, however, comes in implementing such a 
system. Many companies hear about the benefits 
of an OOPS and commit large amounts of re¬ 
sources to it. Then they begin lo realize that they 
have effectively imposed a new culture that is as 
foreign to today’s programmers as trees are to the 
desert dweller. Specifically, the following issues 
come up time and lime again. 


• Long learning curves. An OOPS views the world in a unique 
way. It involves conceptualizing all the elements of a pro¬ 
gram—from subsystems to data—as objects. All communi¬ 
cation between objects must be in the form of messages. This 
is not how non-OOPS programs are written today; in making 
the transition to OOPS, most programming staffs need com¬ 
plete retraining before they can use one. 

* Language dependencies. Despite the conceptual portability 
of OOPS objects, in practice several dependencies still exist. 
Many OOPS languages are curremly competing for domi¬ 
nance in die marketplace. Changing the OOPS implementation 
language is not a trivial undertaking. For example, C++ sup¬ 
ports the concept of multiple inheritance, while Smalltalk 
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PRtMER OF OOPS TERMINOLOGY 


Table 1: To be considered objechoriemed, a program¬ 
ming language must have three basic characteristics: It 
must be object-based, class-based, and capable of class 
inheritance. Other characteristics ojien found in full¬ 
blown object-oriented languages are also listed. 

Term Definition 


Object The data and access to it. 

Ctass A template used to create new objects. A class 

encompasses both data and methods. 


Instance One implementation o! a class template. 

An object is an Instance of a class, containing 
the data-interface implementation. 


I n sta nee varl able An obj ect s data. 

Encapsulation The representation of an object and its data in¬ 
discrete units. The isolation of one object 
{and its data) from other objects. 


Method 

Messages 


Protocol 

Polymorphism 


Inheritance 


Subclass 


Superclass 


An operation that performs data access. 

The mechanisms by which objects communh 
cate. A message lets methods send or receive 
data. The messages an object responds to form 
the basis of Its protocol. 

The messages an abject responds to, 

A fundamental concept of OOPS: the ability to 
send the same message to objects of different 
classes. These objects would all receive the 
same global message but could respond to it In 
varying ways; for exam pie, amessage to 
an Integer object means addition, whereas, 
to a string object. It might mean concatenation, 

The ability to pass along class properties from 
one class 1o another. The resulting subclass 
has all the properties of Its parent, which is the 
superclass. 

A class having all the properties of its parent 
class, as well as localised changes. 

A parent class of a subclass. 


Multiple inheritance The ability to Inherit from multiple parents. 

Object-oriented An object- and class-based programming 
language language that Is capable of class inheritance, 


does not. Thus, the choice of language has major design ramifi¬ 
cations. 

• Class determination, A class is a template that you use to cre¬ 
ate new objects. Therefore, it's important to create the correct 
set of classes for a project. Unfortunately, class definition is more 
art than science. Although there are many predefined class hier¬ 
archies, you must usually go beyond them to create application-, 
industry-, or company-specific classes. Then in 6 months or a 
year, you may realize that the classes you established are not 
feasible. You may need to restructure the entire class hierarchy, 
totally devastating the original schedule, 

• Performance, In a system where everything is an object and 
all interaction is via messages, messaging traffic has some obvious 
ramifications on performance. As technology advances, with mi¬ 
croprocessor speed and power and memory size all increasing, the 


DDE MESSAGES 


Tabit 2: DDE is an open-ended, language-independent, 
message-based protocol that lets applications exchange 
data or commands in any mutually agreed-on format. 
The basic concept is that of a conversation between 
client and server, with the client being the initiator. 


Message 

User 

Description 

INITIATE 

Client 

Begins a conversation. 

INITIATEACK 

Server 

Acknowledges a conversation 
initiation. 

REQUEST 

Client 

Requests data from a server. 

DATA 

Server 

Sends data to a client. 

EXECUTE 

Client 

Requests command execution. 

ADVISE 

Client 

Establishes a hot link with a 
server. (The server agrees to 
notify the client when data 
changes.) 

UNADVISE 

CItant 

Terminates a server's hot iink. 

POKE 

Client 

Sends data to a server. 

ACK 

Client or 
server 

A positive or negative 
acknowledgment of a previous 
request. 

TERMINATE 

Client or 
server 

Terminates a conversation. 


situation will greatly improve. But in today's environment, an 
OOPS application design that isn't toned for performance prob¬ 
ably won't be commercially feasible. 

Ideally, there would be a way to address these problems ef¬ 
fectively while still garnering the short- and long-term benefits of 
an OOPS development strategy, A methodology would exist that 
would be easy to learn (and intuitive), language independent, 
and simple to restructure and wouldn't create a performance 
drain on the system. 

DDE Fills the Bill 

In the OS/2 PM (Presentation Manager) and Windows operat¬ 
ing environments, a message-based protocol allows applica¬ 
tions to exchange information. DDE is open ended, allowing two 
applications to exchange data or commands in any mutually 
agreed-on format. The key is that the operating system sup¬ 
ports the protocol. As long as the language you use supports the 
operating system's APIs for DDE, the protocol is language in¬ 
dependent. if the operating environment supports DDE, appli¬ 
cations using DDE need only interface with the operating sys¬ 
tem, not with each other. (Table 2 shows DDE's messaging 
protocol.) 

TTie basic concept behind DDE is that of a conversation. There 
are two applications: a client and a server. The client initiates 
and controls the conversation flow, and the server responds to re¬ 
quests from the client. Applications often act as both client and 
server, carrying on multiple conversations simultaneously. As 
long as you understand the basic conversation verbs, you can 
establish interapplication communications at will, 

Tlie protocol delineates three established hierarchical layers— 
application, topic (one per conversation), and item—that con¬ 
trol the subjects for DDE communications. The application 
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OOPS/DDE MAPPING 

Table 3; The major concepts of an OOPS map directly to 
the DDE protocoL DDE can meet the requirements for 
an objecEoriented language, although it doesnf have 
welEestablished structures for them. Although the DDE 
provides short-term advantages, it won't replace a full¬ 
blown object-oriented language in the long term. 

OOPS 

DOE 

Object 

Application/topic pair. 

Method 

Item. 

GIbss 

The grouping of an application and a topic 
with items. 

Inhentance 

The establishment of identical groupings. 

Multiple inhsritance 

The estabiishment of groupings with mixed 
topics and items from multiple applications. 

Potymorphism 

Identically named items for various applica¬ 
tions. 


layer is typically what one application would establish for itself. 
For example, a database-interface application (DESERVE) might 
have its supported databases as its topics, and various SQL (Struc¬ 
tured Query Language) commands (e.g., SELECT and RE¬ 
TRIEVE) as its items. Restructuring or altering the DDE interface 
is as simple as changing topics or items. In terms of performance, 
DDE messages don't carry any more overhead than other oper¬ 
ating-system messages do. 

By taking the major OOPS concepts and mapping them to the 
DDE protocol, you can establish a table of correlations (see 
table 3). In fact, a DDE implementation can qualify as an ob¬ 
ject-oriented language: It can be object- and class-based and ca¬ 
pable of establishing class inheritance. In practice, this means 
that a system can take advantage of the OOPS struciural method¬ 
ology and still let people write in their favorite language, as long 
as the language supplies the appropriate DDE APf, 

In the PM and Windows environments, you would write the ap¬ 
plications as processes and send the DDE messages between sys¬ 
tem windows, each win- 


EVTE 


ACTION SUMMARY 


Many companies hear about 
the benefits of an OOPS and 
commit large amounts of re¬ 
sources to it. Then they realize 
that an OOPS is foreign to many 
of today's programmers. Using 
DDE as an enabler eases en¬ 
try into the OOPS world, per¬ 
mitting management to move 
forward cautiously without bet¬ 
ting the ranch. 


dow with its own handle. 
Since handles are a sys¬ 
tem resource, you could 
run out of Uiem in a large 
DDE implementation 
(i.e., where many DDE 
processes arc running at 
once). However, in a 
typical commercial en¬ 
vironment, a 32-bit op¬ 
erating system would 
probably eliminate this 
concern. 

One benefit of a DDE 
implementation is that it 
allows a staged migra¬ 
tion between software 
development cultures 
and languages. For ex¬ 
ample, in a COBOL or 
C shop, programmers 
could write application 


ENCAPSULATED OBJECTS 




Account object 
(server) 


Customer object 
(client) 


An example of an OOPS implementathyn through DDE is a 
bank transacnon-processing system. Both client (Customer 
object} and server (Account object) are encapsulated objects 
(Le., the client can only access the Account abject through the 
sender). The system uses DDE as the message protocol for all 
accesses. 


processes in the familiar language but use DDE constructs to 
communicate and synchronize with other processes, creating a 
framework for an object-oriented system. Tf a small group of pro¬ 
grammers wanted to program their application processes in 
Smalltalk or C-H-, they could do so independently. Thus, although 
only a few processes in the system would be written in a ''‘tnie*^ 
OOPS language, the entire system would be an OOPS right from 
the start. 

Banking on OOFS and DDE 

One common example of an OOPS implementation that can be 
implemented via DDE is a bank transaciion-processing system 
(see the figure). Listings I and 2 show a server (an Account ob¬ 
ject) and a client (a Customer object), respectively, in DDE pseu¬ 
docode. Both client and server are encapsulated objects (i.e., the 
client can only access the Account object through the server). 
The system generates the Customer object when someone tries to 
access the server using an on-line teller system, an ATM (auto¬ 
matic teller machine),, or some other remote banking service. 

Regardless of the type of access, the system uses the same 
messaging protocol: DDE. A particular Customer object does 
not necessarily require all of the server's functionality; for ex¬ 
ample, an ATM transaction might not need the Deposit object. 

Another example of a DDE OOPS implementation ts a coop¬ 
erative-processing data-retrieval system. You can implement tlic 
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Listing 1 : In this DDE pseudocode for the Account oh- 
ject. Bank Name and Account Number define the 
server object. Each specific account generates a differ¬ 
ent /^plication/Topic pair. Item lists methods 
for the Account object. Both client (see listing 2) and 
sender are encapsulated objects. 

Begin Definitions 

Application = ’Bank Name’ 

Topic = 'Account Number’ 

Item « ’Balance’, ’Deposit’, ’Withdrawal * 

End 

Initialization 

Do Forever 

Receive Message 

Case ’Initiate’ // ’Initiate’ DDE message 

Check application ('Bank Name') and topic 
(’Account Number’) 

If available 
Send ’ack’ 

Else 

Send negative ’ack’ 

Bndif 

Case ’Request’ // ’Request’ DDE message 

Case ’Balance’ 

If valid client 

Send balance data for account 
Else 

Send negative ’ack’ 

Endif 

Case ’Deposit’ 

If valid client 

Update balance data for account 
Send ’ack’ 

Else 

Send negative ’ack’ 

Endif 

Case ’Withdrawal' 

If valid client 

Validate withdrawal amount 
If ok 

Update balance data for account 
Send 'ack* 

Else 

Send negative ’ack’ 

Endif 

Else 

Send negative ’ack’ 

Endif 

Case ’Terminate' // ’Terminate’ DDE message 

If valid client 
Send ’terminate’ 

Endif 

Enddo 


system on a workstation where it interacts with up to five main¬ 
frame sessions, sending or receiving data, as well as directly 
with the workstation user. The workstation has local data and 
file storage and can write reports, chart graphs, and send data to 
a spreadsheet. 

To establish such a system, you divide the functionality into 
processes, each designed to handle a different function: a com¬ 
munications server, a database server, a file server, five mainframe 
servers, an external applications server, a service provider (for 
reports and graphs), and a main applications router. A true 
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Listing 2:7^ this DDE pseudocode for the Customer 
object, Application and Topic still r^er to the 
server object (see listing 1). However, Item shows the 
methods jfor the Customer object, which is generated 
when you try to access an account using an ATM or 
other on-line banking service. 

Begin Oefinitioris 

Application = 'Bank Name' 

Topic “ 'Account Number' 

Item - 'Balance Inquiry', 'Deposit Request', 
■Withdrawal Request' 

End 

// Search via Initiate message for server object. 

Poll for server ('Bank Name', 'Account Number'J 

Do Forever 

Receive Message 

Case 'Balance inquiry' // User-generated message 
Make inquiry with request message, item = 

'Balance' 

If negative 'ack' 

Display error message 
Else 

Report account balance 
Endif 

Case 'Deposit Request' // User-generated 

message 

Send deposit request with request message, item = 
'Deposit' 

If 'ack' 

Display ok message 

Else 

Display error message 
Endif 

Case 'Withdrawal Request' // User^generated 
tnessage 

Send withdrawal request with request message, 
item =^'Withdrawal' 

If 'ack' 

Dispense money 
Else 

Display error message 
Endif 

Case ■Terminate'' // 'Terminate' DDE message 

If valid conversation 
Send 'terminate' 

Endif 

Enddo 


production system would, in all probability, also contain an ad¬ 
ditional process for error handling and/or system diagnostics, 
and it might well take more than one process to implement any of 
these services. In the OS/2 environment, all the processes would 
probably involve multiple threads of program execution. None of 
these considerations, however, has a direct impact on the archi¬ 
tectural framework of the DDE environment. 

All processes can have one application level, since all are part 
of a single production application. The additional consideTations 
then become what topics or items to have and whether each pro¬ 
cess should function as a client, a server, or both. The following 
is a description of each process. 

* Communications server. This process acts as the gateway, or 
router, to the mainframe server processes. It determines which 
mainframe the data resides on (or should be routed to) and 
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□ Full Network Support 
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Laptop/Notebook PC presentations 
0 large screen color TV with the Mo 
701 Pocket Videoverfer^" 


on 
Model 


By connecting the Model 701 with any color television 
set, you're oble to give o presentation or training pro¬ 
gram to a large audience with greater ease and clar¬ 
ity, The Model 701 also gives you the ability to create 
ond customize video cassettes for VCR's. The pro¬ 
motional uses of video cassettes in today's market are 
endless. Call or write for specifications. 

Model 701N (NTSC) or 701P (PAL) #9011 

include AC adaptor, cables and software ' 


270 E. Pulaski Road 
m m m » Greenlawn. NV 11740 

TEL: (516) 423-3232 

TECHNOLOG Y, INC. 

CONNECT • COMMt/NICATS • SUPPORT 
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Circle 164 on Inquiry Card* 


forwards the messages appropriately. Thus, the data source and 
destination are transparent at the workstation level. The com¬ 
munications server process needs to act as both client (to the 
mainframe servers and the applications router) and server (to the 
process sending or receiving data). Its topics and items would 
probably be similar to those on the mainframe servers (and most 
likely originally inherited from the communications server). 

• Database server. This process handles data stored locally at 
the workstation. It is a resource controller, ensuring that the data 
update and retrieval for up to five mainframe sessions and an 
interactive terminal do not corrupt the information store and that 
errors in data transmission result in controlled rollback. This pro¬ 
cess acts only as a server and deals with data storage and re¬ 
trieval, just as the communications server does, so it might inherit 
ill least some of the communications server's topics and items. 
You can add or remove topics and items as required. 

• File server. For convenience, local workstation files hold reports, 
data, graphs, and other user mformaiion. The file-server process 
controls file storage and retrieval and acts as a server. It probably 
has unique topics and items; tlius, it doesn't inherit them. 

• Mainframe servers. Tliese processes deal directly with the main¬ 
frame sessions and often interacl only with the communications 
server, thus acting only as servers. You can enable them to func¬ 
tion with the database server as well. 

• External applications server. This process sends data to a 
spreadsheei. You need a spreadsheet that understands DDE; the 
spreadsheet definitions largely deterniine the topics and items 
that the external applications server uses. The rest of the topics 
communicate with the client process. 

• Setxice provider. This process functions as a server, handling re¬ 
quests from its clients for charts, graphs, reports, and other sum¬ 
mary infonnation. The service provider has unique topics and 
items, 

• Main applk ations nmter. This process interacts with the user and 
accepts data input. It is a client for most of the other (server) pro¬ 
cesses. 

Note that this outline does not contain a direct language de¬ 
pendency, A systems architect specifies the I/O for each process 
via DDE topics and items. As long as all programmers adhere to 
them, developmental activities center around the individual pro¬ 
cesses, leading to more manageable debugging scenarios. You can 
readily carry out systems tests using test drivers and other ‘‘stub” 
modules; this method allows rapid prototyping, since you can 
better isolate the problems and create stub modules to test vari¬ 
ous parts of the system. 

Paving the Way 

Using DDE as an OOPS enabler does not do away with the re¬ 
quirement for an object-oriented development language, DDE 
is not a programming language and does not have well-defined 
structures in place for establishing classes and inheritance. How¬ 
ever, DDE allows you to apply existing technology and pro¬ 
gramming experti.se. 

The DDE approach eases entry into the OOPS world in a con¬ 
trolled manner, permitting management in move forward cau¬ 
tiously, rather than precipitously betting the ranch. DDE does 
the job today while paving the way for tomorrow, M 


Kevin Kornfeld is a senior marketing support representative for 
IBM*s Software Vendor Systems Center (Roanoke, TX), and 
Kevin Giihooly is a senior software engineer for the Computer 
Task Group. You can reach them on B!X do editors'* or on in¬ 
ternet at kevink@dalhqicl.Vnet.ibm.com and kgiihooiy@ 
mcimaiLcomy respectively. 
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WINDOWS, 

WINDOWS, 

EVERYWHERE 

I t’s hardly news that almost everyone—with one or two notable exceptions—is jumping on the 
Microsoft Windows bandwagon. I DC (International Data Corp.) predicts that this year more than 
two-thirds of PC operating-system sales will be Windows, increasing to 77 percent in 1993. Microsoft 
says that it has sold 10 million copies of Windows so far. 



Sales of Windows applications are setting records, too. The Software Publishing Association re¬ 
ports that, last year, sales of Windows applications increased by 196 percent over 1990; they were 
up an astounding 228 percent in the fourth quarter. Compare that to a 37 percent jump in sales of 
Macintosh applications and only a 6 percent rise in DOS application sales. 

Each day brings announcements of new Windows programs. Some of these programs ane just 
hastily conceived ports to Windows that add nothing more than a new interface and colorful icons 
and fail to significantly advance the ap- 

Wlndows Meets 
the Pen 

BYJONmtL 


plication’s ease of use or functionality. 

Such window-dressing is becoming rar¬ 
er, however, as new programs that were 
simply impossible to implement with a 
command-line interface are easy to learn 
and a joy to use when coupled with a 
GUT, As our special report on Windows 
points out, a user-friendly PC execu¬ 
tive information system would be un¬ 
achievable without a GUI, The same 
holds true for PC picture-editing appli¬ 
cations that used to reside exclusively 
on Macs. And the pen extensions built 
into Windows will surely provide the 
foundation for a new class of applica¬ 
tions. 
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Flying Windows 

BVGRECIOVERIA 

172 

A Few of Our 
Favorite Things 

BY THE BYTE STMT 

188 

El$ Moves 
to the Desktop 

BYJiMMINlJtN 

208 


Obviously, Windows 3.1 is not the end- 
all of GUIs. And, of course, Windows 
applications are not for everyone. But 
all it takes is seeing that new Windows 
application that you can’t li ve without, 
and suddenly, you’re hooked. ■ 


Image Magic 
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Ask Dr. Windows 
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Using Dynamic Data Exchangt, you can cUminatt many 
repetitive tasks by linking AutoCAD to other Windows 
programs. 


Runs On Windows. 


when it comes to designing, making revisions and creating 
multiple views. 

Thats not all. AutoCAD on Windows has another way 
to make you more productive. It’s called Dynamic Data 
Exchange (DDE). With DDE, information Hows in both 
directions between AutoCAD and other Windows applica¬ 
tions, like Microsoft* Excel* and Lotus 1-2-3* 

So when you update an AutoCAD drawing, new costs 
can be automatically computed on your spreadsheet And 


when you update your spread¬ 
sheet, it can revise your 
AutoCAD drawing for you. See 
how long that takes you by hand. 

With the new AutoCAD 
Extension for Windows, all the 
advantages AutoCAD users 
have been hoarding are now 
accessible to you. Now your 
files will be instandy transfer¬ 
able, and your work compati¬ 
ble with more than 650,000 
other AutoCAD users. That 

probably includes many of your clients and colleagues. In 
addition, you can use the power of programs like Microsoft 
Visual Basic’" or Borland Turbo C-I-4-” to create custom 
CAD applications that fit the work you do. 



AutoCAD givrs you One tools to link your drawings to 
spreadsheets. So you can explore the possibilities of para¬ 
metric design. 


Otily $99* for AutoCAD Release II Userk 


Still on the fence? Call 1-800-445-5415 exL671 for the 
name of the nearest Authorized AutoCAD Dealer. 


.AUTODESK 


Circle 11 on Inquiry Card. 


















































Tht fntuifivif Windows interface, fools end icons mate 
AutoCAD Jar mirre accessible 


W e have to admit, youVe 
persistent. Year after 
year, youVe had the 
same objections to learning 
CAD. So we ve finally decided 
to do something about them. 

- \ Objection#!: I- 

TAKES TOO LONG 
TO lEARNJ^ 

Not any more. Now 
AutoCAD* runs on Windows™ 

That means you get all the 
advantages of AutoCAD with¬ 
out memorizing command names. Instead, you create your 
drawings by selecting simple Windows tools and icons. So 
your learning curve is much shorter 

-1 Objection #2: I- 

“I CANT DESIGN ON A COMPUTER^' 
Windows helps change all that. Its intuitive interface 
and pulTdown menus eliminate most of the repetitive key¬ 
boarding that makes computer work feel confining 

The AutoCAD Release 11 Extension for Windows also 
lets you move back and forth effortlessly between other 
Windows applications. So you can work the way that 
comes naturally to you. Create a brilliant drawing on 


Witb fhe Windows dipbcwfnJ, Airfi>CAD dmwtn^s are easily 
added to d^xrumenfs and pre^etilations created on desktop 
publishing, paint, drawing or word-processing software. 


AutoCAD. Write the specs on your word-processor 
Then use the Windows Clipboard to insert both pieces 
into a desktop publishing program, so you can polish 
your proposal. 

--1 Objeauifi # 3 : I- 


“1 CAN WORK FASTER BY HAND." 

Okay let's be honest about this. Maybe you and your 
pencil can beat the blazing speed of AutoCAD for rough 
sketching. But AutoCAD leaves your pencil in the dust 


re^il pricr. Autwicsk, ifie Autodesk bgo and AutoCAD are regisccred crademarks t*f Autodesk, inc All other imdeinarks are tradeinarks of their respcciivr tmtden. 


















































The Creators 
Of AutoCAD Have 
Just One Thing 
To Say To 
All Those Who 
Have Stubbornly 
Refused 
To Learn CAD. 




WINDOWS 



JON UDELL 


Windows Meets the Pen 

Write 2000 words by hand? Never again! 

But the imminent marriage of the computer and the pen does bring many advantages. 



I ’ve often thought about my fifth-grade 
teacher, Mrs. Cloud, who vainly 
fought to improve my handwriting. 

Thanks to the typewriter—and then 
the computer—the skills she cher¬ 
ished no longer seemed to matter. The key¬ 
board gave me blazing speed and total leg¬ 
ibility; top that, Mrs. Cloud! Well, perhaps 
she’ll have the last laugh. The imminent 
marriage of the computer and the pen 
brings us full circle. 

Will pen-based systems transform the 
desktop computing landscape, or will they 
define a new form of mobile, ubiquitous 
computing? Both, I suspect We want com¬ 
puters to melt into the woodwork, to weave 
themselves into the very fabric of our lives. 

That means they’ll have to embrace the 
most basic tools of civilization—includ¬ 
ing the pen. 

Whether pen computing demands revo¬ 
lutionary, or merely evolutionary, operat¬ 
ing-system support is a topic of much de¬ 
bate at the moment. Go Corp.’s PenPoint 
takes the revolutionary tack. Designed 
from scratch to host an emerging breed of 
“pen-centric” applications. PenPoint breaks 
ground in a number of areas (see “The 
Point of the Pen,” February 1991 BYTE). 

Microsoft, in contrast, has taken the evo¬ 
lutionary^ approach. The Windows 3.1 SDK 
(Software Development Kit) ships with 
the tools, libraries, and drivers that trans¬ 
form Windows 3.1 into a pen-based operating system called 
Windows for Pen Computing (or Windows for Pens, for short). 
Manufacturers of pen computers (e.g., NCR, Grid, and Sam¬ 
sung) and pen applications (e.g.. Slate) see merit in both ap¬ 
proaches and are trying to support both PenPoint and Windows 
for Pens. 

You can test-drive Windows for Pens using nothing more than 
an ordinary desktop or notebook system and a mouse. For real de¬ 
velopment work, however, you’ll need at least a digitizing tablet— 
preferably one with an integrated display—or, better yet, a stand¬ 
alone pen machine like the NCR 3125. 

Installing the pen extensions barely disturbs a preexisting Win¬ 
dows 3.1 setup. New mouse and display drivers appear in SYS- 
TEM.INI, a set of pen-related tools show up on the Control Pan¬ 
el, and an application called PenPalette lands in the start-up 
folder. In the SYSTEM directory alongside the multimedia ex¬ 
tensions, you’ll find new DLLs that empower Windows to rec¬ 


ognize handwriting and gestures. There’s also a pen driver that 
acts as traffic cop, routing pen data to Windows as mouse events 
or to the pen subsystem as strokes, depending on context. 

Thanks to PenPalette, unmodified Windows 3.x applications 
can make immediate use of the pen. You can write directly in di¬ 
alog boxes and in pen-oblivious text editors like the SDK’s Ed- 
itFile (see screen 1). How? PenPalette watches for any window 
that creates an Edit control—more specifically, an Edit con¬ 
trol that uses the standard I-beam cursor. PenPalette then converts 
the Edit control into a HEdit (for “handwriting edit”) con¬ 
trol, preempts its input, sends pen strokes to the recognizer, gath¬ 
ers up the resulting characters, and pumps them into the win¬ 
dow as keystroke events. 

The same mechanism supports gestures, which come in two 
flavors. Core gestures (see screen 2) invoke basic operations, 
like Copy, Cut, and Paste. An especially powerful core gesture is 
Delete Words, a back-and-forth stroke that simultaneously defines 
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WINDOWS/windows meets the pen 


HEdit Sample Application 


EE 


File Edit 


Dear Mom, 


H 


OLU Clire 








and cuts. Also available are circle ges¬ 
tures, which you draw by encircling let¬ 
ters of the alphabet. These are systemwide 
or application-specific macros that expand 
into user-dcfined sequences ol' keystrokes. 

You Train It; It Trains You 

Recognition improves dramatically dur¬ 
ing your first few hours of interaction with 
the system. An introductory tutorial on 
gestures helps get you started. It demon¬ 
strates the gestures, invites you to repro¬ 
duce them, and offers useful feedback, 
such as 'Tour gesture was loo far to the 
right.” Once you begin writing in earnest, 
training becomes an intricate duet—you 
train the system, and it trains you. Any 


Screen 1: The 
Pen Palette appli¬ 
cation converts 
the Eli it control 
into an HEdit 
control, routes 
pen input throtigh 
the handwriting 
recognizer and 
feeds keystrokes 
into pen-ohlivhus 
applications. 




time the recognizer errs, you can launch 
the Trainer. 

Screen 3 illustrates two kinds of errors 
that you can use the Trainer to correct. 
The flrsl r in Margaret was not recognized 
at all: the second a was misrecognized as 
w Jn botli cases, you can tell llie Trainer to 
assign the meanings you intended—but 
should you? In this case, fd approve the r 
but not the a; the latter is just too sloppy; 
To call that shape an a would invite con¬ 
fusion with ii. Here, f d allow the Trainer 


to train me to write a more carefully. 

The Trainer can access the database of 
character forms by meaning {i.e., charac¬ 
ter or gesture) or by shape. In screen 4, I 
used the meaning g as the search key and 
reviewed the set of shapes mapped to that 
character. In screen 5^ I used a g shape as 
a search key and retrieved the set of simi¬ 
lar shapes. Some of these meant g, and 
others meant y; the difference hinges on 
the degree of openness or closure. I fine- 
tuned the discrimination between the two 
by drawing shapes that tested the boundary 
conditions and adjusting meanings until 1 
was satisfied. 

If you inadvertently assign multiple 
meanings to a shape (see screen 6), you'll 
want to resolve the ambiguity. In this case, 
I decided to preserve the meaning S and 
adjusted its size accordingly (see screen 
7). Note llie cursive appearance of some of 
the .V samples in screen 6. Although the 
necognizer does not .support connected cur¬ 
sive handwriting, it handled broken cur¬ 
sive ver>' nicely once I trained it to do so. 
You can also train the system to recognize 
pairs or triplets of characters (see screen 8), 

The system remembers all your train¬ 
ing in a file that you can move to another 
Windows for Pens machine. In addition, it 


BVTE 


ACTION SUMMARY 


The first generation of pen-en¬ 
abled computers wiii find mar¬ 
kets very different from those 
today's desktop systems sen/e. 
Utiiity-meter readers, traveiing 
satespeopie, and other mobile 
information workers are the tar¬ 
gets of the initiai wave of pen- 
centric appiications, it wouidn’t 
be surprising, though, if pen 
awareness starts infiitrating the 
mainstream worid of desktop 
and notebook computing. The 
abiiity to define and execute in 
a singie gesture is particuiariy 
compeiiing. 



Screen 2: The immediacy qfgesmra! commands like Copy and Paste is striking. 
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Unleash the power of the C 

with Borland C-H- 


BORLAND 

JArWCATtONFRAMfACRKS 



Professional C programmers are choosing 
object-oriented C++ because they know it 
increases productivity. And the C++ they’re 
choosing is from 
Borland. Borland* 
C++ & Application 
Frameworks gives 
you amazing code 
reusabihty, extensi¬ 
bility and easier 
maintenance. With more than 650,000 copies 
of Borland’s C++ products in use, Borland 
C++ sets the standard. 

C a/itfC-H- for DOS am/Windows 

Borland C++ & Applic'ation Frameworks is the 
#1 choice of professional C and C++ program¬ 
mers for Windows and DOS application 
development. The third-generation C++ 
compiler fully supports the AT&T CFRONT 
3.0 standard C++, including templates! The 
powerful C compiler fully implements the 


INFO 

WORLD 



ANSI C standard. And 
the Application Frame¬ 
works dramatically 
reduce your development 
time with sleek user 
interfaces and high-level 
objects that bolt right on 
to your ^plication with 
just a few lines of code. 


The C++ you 

Borland C-h- & Application 
Frameworks inciudes: 

• ObjectWindows"* for Windows 

• Turbo Vision” for DOS 

• Complete source code for both Application 
Frameworks and the runtime library 

• Borland C++3.0 

Boriand 3.0 inciudes: 

• Full C++with templates 

• ANSIC 

• Global optimizer 


can rely on! 

• Precompiled headers 

• Windows Development Environment 

• DPMI support 

• ObjectBrowser” visually displays classes 

• EasyWin” converts DOS apps to Windows 

• Resource Workshop to create Windows 
dialogs, menus, bitmaps, icons and more 

• WinSight” message tracking utility 

• Turbo Debugger* for DOS and Windows 

• Turbo Profiler” for DOS and Windows 

• Object-Oriented Turbo Assembler* 



Borland makes your transition 
from C to C-H- easy! 

Borland has created two video training packages, complete with workbook and 
sample source code that you can plug right in to your pro-am. And now with 
your order, you can get one FREE (retail value $99.95). If you buy Borland C++ 
($495 suggested ret^ price*), you’ll receive the World of C++ video training 
package absolutely free. If you buy Borland C++ & Application 
Frameworks ($749 suggested retail price*), you’ll get World of 
ObjectWindows for C++ FREE. 

See your dealer today or call now, 
1-800-331-0877, ext. 5352 

AG NOW! WHILE SUPPLIES UST 



BORLAND 


Vie Leader in Object-Oriented Programming 

*AB prices are in U.S. dollars. Dealer prices may vary. Offer pood in U.S. and Caiuda oidy. CopyrigM01992 Borland International, Inc. AM rights reserved. All Borland products are trademarks of Borland Intemationat. Inc. Bl 14S0 
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WINDOWS/windows meets the pen 


Trainer 


Highlight the ink to train bji selecting the 
misrecognized teMt in the boxes below. 
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rAdvanced.Trj| 
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Screen 3: You can tell the Trainer that you meant the second 
a a u, hut is that fair? 


Screen 4; The database stores a variety of samples of 
my g. The Trainer can access a database of character forms 
hy meaning character or gesture} or by shape. ► 




Screen 5: The shapes that match the search key can have 
different meanings. Here, the other two shapes mean y. 



Screen 6: ff a shape acquires multiple meanings^ you'll need 
to remove the ambiguity. 


Size/Position 


Use the sliders to adjust the size and {position, 
relative to the samiile shapes, for this shape to be 
recognized as ”t'\ 

|^Can<^l I 


Screen 7: Specifying a shape's size and its position relative 
to a baseline helps resolve ambiguity. 

Screen 8: Training the system to accept pairs or triplets of 
characters allows for a bit of connected cursive writing. ► 




continued 
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MouseMan* Cordless Radio Mouse -nothing stands in its way, MouseMon Cordless also feels awesome: unique ergonomics; 
or ties it down. Unique radio technology controls your cursor adjustable resoluh'on; 100% compotibilitv; programmable 


from up to six feet owoy no motter wfiot's on your 
desktop. Battery lasts up to a year. Sure beats wimpy 
infrared mice-those signals get fouled up by any 
little thing and suck batteries dry in o few hours. 

frodanafo (w tlie ptpfwrty of their ragfsiwed wiwfs, appoved. 




LOGiTEGH 


Windows™-crunching buttons. All for about the 
same os most corded mice, complete with 
money-bock sotisfaction guorantee. 
1-800-231-771^ ext. 347 
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Announcing the 
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OilDEC 


The First Computer Postcard 
Deck Targeting the Exploding 
European Market!!! 

By the end of 1932, the European 
Community will be a $14 trillion 
market. In fact, behind the US, it's 
the largest microcomputer market in 
the wo rid { 

If you are a BYTE subscriber in 
Europe, watch for the new 
EURODECK coming to you soon! 
The BYTE EURODECK contains a 
selection of stafe-oMhe-art 
products important to you 


and your business. 





Advertisers! ^ i,, 


Tbi BYTE EURODECK Offers you 
a unique direct mail approach 
to increasing sales in this fast- 
paced computer market. 

Circulation of the BYTE Eurodeck is 
targeted to 50,000 computer buyers 
in over 20 countries in Western 
Europe. Take full advantage of the 
benefits of the upcoming unification 
of Europe in 1992! For information 
on the next BYTE EURODECK, 
call Jim Ball today at 

603 - 924 - 2533 ! 

Companies outside of North America, please 
con tact your local representative 


WINDOWS/windows meets the pen 
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file Edit 
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Screen 0: Writing in the boxes feels awkward but improves recognition. 



Screen 10: The symbol graph that the recognizer produces often includes alternative 
interpretations for characters. Dlcnonanes help the system arrive at a final result 


maintains a list of users and their prefer¬ 
ences. From the Control Panel, you can 
tell my machine to load your training 
database. If you’re left-handed, you’ll also 
want menus to drop to the right rather than 
the left so that your writing hand, resting 
on the display, won’t obscure them. 

Pen Awareness 

An unmodified application receives hand¬ 
writing and gesture support only when 
PenPalette is active. By registering itself 
with the pen subsystem, an application 
frees itself from this dependence. Mini¬ 
mally, that involves testing for the pres¬ 
ence of the pen subsystem and then calling 
RegisterPenApp. The application’s 
Edit controls become HEdit controls 
that handle recognition. This looks like 
the same result you gel with PenPalette, 
but the behavior differs in a subtle and in¬ 
teresting way. 

Consider the EditFile application in the 
Windows 3.1 SDK. Using PenPalette’s 
support, the program reacts to the Copy 
gesture with the message “Command not 
implemented.” Thaf s because PenPalette 
converts the gesture into an accelerator 
key, Control-Insert, which the application 
sees as a menu selection, IDM_COPY, 
that it docs not implement in this case. 
When I registered the application with the 
pen subsystem, however, gestures like 
Copy and Paste simply worked. 

These behaviors come “for free” with 
pen awareness, and they are immediate, 
requiring no interaction with the menu sys¬ 
tem, While you generally have to add code 
to achieve pen awareness, it’s interesting to 
note that that’s not always so. 

An application that is minimally pen- 


aware is also, not surprisingly, minimally 
useful in the absence of a keyboard. Ap¬ 
plications that target pen-only machines 
need to be truly pen-centric, and that means 
cracking open the Windows for Pens AP!, 
Since handwriting recognition isn’t per¬ 
fect, pen-centric applications strive to op¬ 
timize the use of the pen. One option is to 
use BEdit (for “bcTxed edit”; see screen 9) 
rather than HEdit controls. Writing in 
the character boxes is about as much fun as 
filling out a credit-card application, but it 
doe s e n hance recogn i t i on. 

In many cases, it’s useful to constrain 
the allowable inputs to HEdit or BEdit 
controls—a feat that entails manipulating 
Windows for Pens’ central data structure, 
the RC (recognition context). One of the 
slots in an RC specifies sets of allowable 
characters, or ALCs (idphabet codes). Here 
is how you’d set a field to recognize only 
uppercase letters, digits, or gestures: 

RC rc; 

re,ale = ALC_OCALPHA I 

ALC_]SrUMERIC I ALC_GESTURE 

The special constant ALC_USEB1TMAP 
instructs the recognizer to scan a 32-byte- 
long bit field that maps the 256 ANSI 
characters. Only the characters corre¬ 
sponding to the bits that you’ve set will 
be recognized. 

Dictionaries 

The recognizjer’s raw output isn’t simply a 
string of characters, but rather a symbol 
graph (see screen 10) that can encode sev¬ 
eral alternative meanings for each input 
shape. The system refers to a dictionary 
to help select the likeliest interpretation, 

coniinued 
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CAPnVAriNG PRESENTATIONS ARE EASY 
WITH DECPRESENT FOR SUN SPARCSTATIONS. 

Now your presentations can really excite your audience. All you need to turn your great ideas into 
compelling visuals is your Sun® SPARCstation”* and DECpresent^ software. 

With DECpresent, you can build clear and attractive slides from a simple outline in 
minutes, mix and match slides from other presentations, and even link your slides to live data on the 
network. The sorter view displays your entire presentation on the screen, and speaker notes ensure 
that you’ll make the most convincing points. You'll create presentations that look like they took 
hours to prepare in just a few short minutes. 

Call your favorite reseller listed below for our demonstration H H H n H H 

disk and see how DECpresent can make you a star. H U U U U ■■ U 


SPECIAL 0FFER-$795 per user until June 27, 1992. 


Qualix Group 

1-800-245-8649 


UNIX Central 

1-800-553-8649 


DUX Software 

1-800-543-4999 


DIGITAL. THE OPEN ADVANTAGE. 

©Digital Equipment Corporation 1992. The DIGITAL logo and DECpresent air trademarks of Digital Equipment Corporation. Sun is a registered trademark and SR\KC6Ution is a trademark of Sun Micro^siems. Ii 
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19 

Tenneco 
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Ashland Oil 
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Bethlehem Steel 
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Procter S Gamble 
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General Dynamics 

70 

Weyerhaeuser 

23 

RJ Reynolds Ind. 

47 

3M 

71 

Ralston Purina 

24 

Getty Oil 

48 

Coca-Cola 

72 

Colgate-Palmolive 


27 million 

Americans can’t read. 
And guess who p^s the price. 


Whtle American business is trying to stay competitive with foreign companies, it's paying an 
added penaity. Tbe penaity of double-digit illiteracy. 

Believe it Of not, 27 million American adults can't read and write. Another 47 million are literate 
on only the most minimal level. That adds up to almost one third of our entire population.. and 
probably a disturbing number of your employees. 

What does illiteracy cost you? Get out your calculator Illiterate adults make up 50%-75% of 
oor unemployed. Every year they cost us an estimated $237 bitlion in lost eamingSv They swell 
our welfare costs by $6 billion annually and diminish our tax revenues by $B billion. 

Illiteracy costs you through your community, too. It robs the place where you work and live of 
its resource, ft undermines the potential of the people who make your products and the people 
who buy them. No dollar figure can be assigned to this. But over the years, this may be the 
costliest loss of all. 

What can your company do about this? It can join in local efforts to fight illiteracy. It can 
volunteer company dollars and facilities for better school and tutorial programs, ft can invest in a 
more literate community. 

The first step is to call the Coalition for Literacy at 1-800-220-8813 or fill out the coupon be¬ 
low. Do it today. Vbu may find it's the greatest cost-saving measure your company has ever taken. 

I--— — -- 


A literate 
America 
isagood 
investment. 




Coalition for Literacy 


□ 1 want my company to jcun the fight against illiieriicy 
Please send brochure with ddditiondii ipformation 

□ We went to discuss funding the Coalition for Literacy 
Please have a representative contact me 


fille — 


Companv . 
Address _ 
Otv- 


. Ztp . 


Phone__- 

PiMse returri to Coalman lot Literacy 
Business DivisiOft 
PO Boa B182e 
L™ir>. m fiaSOi iSjfi 


WINDOWS 


A dictionary is a DLL that exports the stan^ 
dard entry point Diet ionary Proc and 
responds to some or all of a set of stan¬ 
dard requests. 

Windows for Pens ships with two dic¬ 
tionaries. ITie main dictionary, always con- 
sulled unless an application specifies oth¬ 
erwise, uses a standard English lexicon 
(Soft-Art's spelling checker) to help in- 

T 

M, he pen makes 
a better mouse 
in some ways. 



terprei symbol graphs. Applications can 
also enlist the help of the user dictionary, 
which compares symbol graphs to lists of 
words contained in plain ASCII text files. 

Both of these dictionaries operate con¬ 
servatively; they don't force interpreta¬ 
tions to match dictionary entries. Howev¬ 
er, it's possible and olfen useful to build a 
custom dictionary ihat completes partial 
input. The Windows for Pens SDK in¬ 
cludes a sample expense-form application 
that works this way. As soon as the rec¬ 
ognizer returns an H in an expense-item 
field, the custom dictionary completes the 
word Hole!. 

To enable the user dictionary or a cus¬ 
tom dictionary in a given recognition con¬ 
text you fill an RC slot with a pointer to its 
Diet ionary Proc. To configure it, you 
call the Diet ionary Proc with requests 
like DIRQ_OPEN (open a word list), 
DIRQ_SETWORDLISTS (set the current 
word list), or D1RQ_ADD (add a word to 
a word list). To enable completion, you 
specify the RC option RCO_SUGGEST, 
which in turn invokes the dictionary's 
DIRQ_SUGGEST method. 

Although dictionaries condition the in¬ 
terpretation of a symbol graph, applica¬ 
tions can always override that interpre¬ 
tation by inspecting the symbol graph 
directly. If s a bit more work, though. In¬ 
stead of relying on the automatic recog¬ 
nition that the HEdit and BEdit controls 
provide, the application must call the rec¬ 
ognizer directly. 

One approach is to call IsPenEvent 
on receipt of a WM_LBUTTONDOWN 
message (i.e., a left-button mouse-click). If 
this function returns tme, the user has start¬ 
ed to write. The application initializes an 
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This i^>proach 
Elimina tRs All Barriers 

lb Databases. 









fefVVInobva. 


*%pproftchfor Wiftfhm h " 
an amazing product wah 
fealures ga lore .., No other 
Windows databme to date is 
axpinmrfulor emy to me,,. 
You’ll be as u>owed by it as ive 
were”says PC Computing, 


For many of us, running 
a datafiase is like rutming 
an obstacle course. If it 
has any relational power at 
all, you’ll get snagged on 
programming. If you want 
to share information willi 
other databases, you’ll hit a 
wall. And, of course, there’s 
the hurdle of 
using a data¬ 
base over a 
network. 

Now some¬ 
one’s figured out 
a way around all 
this. Fittingly, it’s called Approach"* 
for Windows™—a remarkable new 
Windows database. The first truly 
approachable one. And the only one 
that’s both a stand-alone database— 
with its own relational engine—and 
a front-end to other data. 

Approach is so easy anyone can 
use it. It takes just minutes to build a new database 
or produce a professional report. \bu’d expect that 
from a datal>ase with this much speed. One that 
includes a tightly integrated, built-in forms design 
package with extensive grapliics tools, a slew of 
^ tmiikey business templates, 

( and a report generator. 
Eveiything you need 
to hai'ness relational 


power. Even the power to Link up to 10 
databases simultaneously. 

Something else you can harness is 
existing data. Approach is buUt for 
superb client/server performance from 
the ground up. Using our exclusive PowerKey™ 
technology, you get something previously unheard 
of: 100% compatibility with dBasef Paradoxf or 
Oracle* SQL data. 


Break through the Imiriers of Windows databases. ^’Approach proi^es you van deliver a high peiformance 
relational database anyone van useriauds Technical Director J. Diamond of the Windows User Group, 

Since Approach is also 100% network 
compatible (no set-up required), you can access, 
manipulate, mix, update, and report on infor¬ 
mation while others work on the same file, in 
either Approach or the native application. 

So call us at 1-800-Approach or see your 
local dealer. Because if you want the dataljase 
path of least resistance, there’s only one Approach. 


H bottled all the graphic,s a nd layout 
Umis youll need. So et^n aJirst-lime user 
ca n produce professiona l reports in m inutes. 

Circle 311 on Inqifiry Cord^ 


APPROACH 

IfiFTWAItE 


© 19yi, AppfiOHuh EiaflwBTr CurprmileOfi, 
iilt f b-onJwfH CA 

.Approach; ajuil are 

rriiPmartK irf Sd’Cwarr CuTpanlim 

Witiduwfi is a 1nult;nj<irk ■uC Mk-rosuft Corp. 
All I’ldwj tradmiiarkfl-are prnprrlnf 
iheir respeefi txaupaniifti. 





























































































WINDOWS/windows meets the pen 


RC arid calls Hecogni ze. When the rec¬ 
ognizer finishes, it sends a WM_ RCRE- 
SULT message, which carries a p:>inter to 
an RCRESULT structure that contains the 
recognized characters, the symbol graph, 
and the corresponding ink. 

Working with Ink 

If you’re taking notes rapidly and don’t 
have time to correct your writing, you 
might want to defer recognition until a 
more convenient time. And of course, if 


you are signing your name, you don’t want 
recognition to occur at all Raw pen strokes 
that you can store, copy, or replay—a spe¬ 
cial data type called ink —play a critical 
role in pen computing. 

Consider the notepad next to your tele¬ 
phone. Its pages say more than the alpha¬ 
numeric characters you’ve written there; 
diagrams, arrows, and other visual cues 
subtly enhance the information content. 
Emerging pen-centric applications support 
these kinds of annotations by enabling the 


collection and manipulation of ink. 

To defer recognition in a HEdit or 
BEdit control, you need only send its i 
window the HE_SET1NKM0DE message. 
The complementary message HE_STOP- 
IN KMODE acdvates recognition again. 

At a lower level, you can use the ink han¬ 
dle included in an RCRESULT structure to 
duplicate, redisplay, resize, or enumerate a 
set of pen strokes. 

Alternative Recognizers 
Recognizers are replaceable components in 
Windows for Pens. Since the default rec¬ 
ognizer is a DLL, you can just replace it 
with another DLL that conforms to the 
standard protocols for collecting pen data, 
forming a symbol graph, utilizing dictio¬ 
naries, and responding to training requests, 
Nestor’s NestorWriter is one example of an j 
alternative recognizer now being licensed 
to manufacturers of pen-based systems. 

(It can also replace PenPoint’s recognizer.) 

While developers of pen applications 
arenT going lo build full-blown handwrit¬ 
ing recognizers, they’re likely to create 
auxiliary recognizers that handle applica¬ 
tion-specific shapes. For example, Win¬ 
dows for Pens comes with a shape recog¬ 
nizer applications can use to convert wob¬ 
bly hand-drawn lines, ellipses, and rect¬ 
angles into clean GDI (Graphics Device 
Interface)-rcndered lines, ellipses, and rect¬ 
angles. The pen SDK also has a skeleton 
for building a special-purpose recognizer. 

The Power of the Pen 

The first generation of pen-enabled com¬ 
puters—at least 15 companies say they’ll 
have units for sale by this fall—will find 
markets very different from those today’s 
desktop systems serve. Utility-meter read¬ 
ers, traveling salespeople, and other mobile 
infonnation workers are the targets of the 
initial wave of pen-centric applications. 
Clearly, Windows for Pens deserves its 
fair share of tliat market. The pen exten¬ 
sions exhibit a clean, modular design and 
benefit greatly from the existing base of 
experience with Windows programming. 

1 wouldn’t be surprised, though, if pen 
awaienes.s starts infiUraiing the mainstream 
world of desktop and notebook comput¬ 
ing, I hope ril never again have to write 
20<}0 words by hand—either on paper or 
on a pen computer. But the pen does make 
a better mouse in some ways. The ability to 
define and execute in a single gesture is 
particularly compelling. Mainstream Win¬ 
dows programs could I earn some useful 
tricks from their pen-centric cousins. ■ 


Jon Udell is a BYTE .senior technical edi¬ 
tor at lar^e^ You can roach him on BIX as 
''judeli ” 


Moveto\\tadows, 
stay with the VAX. 



KEAterniVT4ZO 


Features ETctensions Networks Benefits Help Do 


Features 


Extensions 


Tfvs MS-Windows 3i,1 ^pplkaticm 
Fvll VT420 fitncUonalrtu- 

doubl« and wide 


Benefits 


etay WX 

MuMa-Seeslonfi, 

I oach wtiii a 
vtrindow 
V Simultaneous 
DOS and 
spplioations 
vCotandpaete 
batiween 
ifppUcation6 


‘ tnji 13 Z ^bhmn mode I 


Mcniat? Windows, * multLple poges 


^ coupling 


1 ^ ISO and aittrlbtite Trapped colors 
IVVT 340 block tnode i local aditim 
l-^IBMand ANSI graphics 
Iv'Hlotory buffer 

IV ASCII and Super K^rm^ file tr^nsfir | 
I On eoreen user buttons 
I v^hiterpfittWe script language 
I V DDl client and server support 


Help 

1 Networks 1 

Full UAndows 1 

1 'Z lrtclvda& LAT, 

INT 14 riNTfeB & 
TCP/IP interfaces ! 
v- KEAJink LAT, TCP /3 P, 
NFS & IPX options 

B on-lirw HELP 1 

H 1 

Hulechnical support I 

■ atvailabla- 1 

H ■ B '5 ^ifie time 1 

■ ’Via phone or fax 1 



PQ 

FSfSrffiTj 


VT emulation under Windows 

KEA has VT emubliUD and CDimecrlivily products for your PC: KEALerm 
Vr emuktfon for MSAVindows; ZSTEM VT ernulalion for MS-DOS and 
SCO UNIX; the ftoiStoiraw VT layout keyboard for your PC amt KEAlink 
network products for connecting to your VAX or UNIX host mMiwmE 


M (604)431-0727 Fax: (6(H)43l 0813 

(Were: 1 - 800 - 663^702 


KEA Syslema Ltd, J73fi Norih Pnser Unit lOLBirmaby, BC,Canada 5Gl 

iMirtrmBiJTi ^ i/I MiwSWtm P,W ^ it, IBH 
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MlCROSOFTs 

WlNDOVN-S., 

CaifffilEJLE 


The SbeakCmtimies! 


Introducing the Windows version of 
the best-selling communications software in the world. 


PROCOMM PLUS has opened the eyes of the world to a 
superior communications package. Now, people with their 
sights set on communicating with Windows have a choice 
just as clear. PROCOMM PLUS for Windows. The power 
and ease of use of PROCOMM PLUS combined with the 


elegance of Windows. Look for it now at your software 
dealer. If you currently own PROCOMM PLUS, upgrade to 
PROCOMM PLUS for Windows for just $69.00 by calling 
1.800.326.4999. And discover for yourself why PROCOMM 
PLUS for Windows leaves the competition in the fog. 




Ktm rrr iiWit-r IjIl 




DATASTORM TECHNOLOGIES. INC. 

P.O. Bo* M7I • Columbia, MO 65205 • 314.443.3282 
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New Time line for 
Windows. Because using 
yourproject managemen t 
software shouldn’t be a 
project in itself 

If the project management 
software that you’ve tried has 
been long on promises and 
just short of impossible to use, 
you haven’t seen Time Line* for 

Windows, 
An en¬ 
tirely new 
version 
of Time 
Line, the 
industry 
standard, 
designed 
from the 
ground up to be easy to learn, 
responsive to your needs, and 
extremely powerful. 


TIME 

LINE 


FOR WINDOWS 

Owe ogam, fhpiuLiiiec. seLs. 


So usable, 

you’ll actually use it 

If you can work a spreadsheet. 


Whan da mu nont la ichodulo lh» 

II 0 uilgal A|ipiavdj 


dflfiendHicji ra ildil i 

Q £1-11 an ^lAlun/^ 

O ^nd on qz/Jut/a? 


Q}-PM, iMT uniipir nnlmrd mmdUuity the 

gm!^t>ork (tui ujyour 

structure an outline, and use a 
mouse, you can be up and printing 
your first reports in less than 
an hour. A true graphical Windows 
application, you simply point, 
click, and drag to re-arrange 
elements in your schedule. Use 
the Connect Ibol to set task and 
resource relationships drawing 
a line. And import files fromTime 
Line DOS, On Thrget,'" and Micro¬ 
soft Project for Windows. 


Once you’ve started planning, 
you won’t go it alone. Co-Pilot," 
our exclusive on-board logic, uses 
plain English to promptyou 
through the process of building 
your schedule. 


Tb Uidts, actwiim orevm set 

smplypff^ and cisck on thefoon Bw' 


Beal power 
made easy. 


Time Line became the industry 
standard for its unmatched set 
of powerful, yet easily accessible 


*This offer valid in the US. and CanadJi only ©IM Sytnan tec CurptiraUaq. Fbr more informiitjon in Europe,cal 131 -Tl-gsailL In Australia, call 612-379-^£T7. Everywhere else outside U.S., call 408'2152-3570, 

Time line is a registered trarlemark ofSiyniantEX Corporation. Co-Pilcftand Calendar Report are trademarki: of Symantec Corporatiorv. All other products are trademarks or registered tfademarks of thedr reapective holders. 
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New for 
Windows SJ! 


tools. That includes Symantec 
innovations such as true effort- 
driven schedul¬ 
ing; as well as 
resource level¬ 
ing, individual 
resource 
calendars, 
priorityschedul- 
ing,OLE,and 

1 j 1 flesdhlemportingvpix^^ 

SC n GuUlC msks ^ eas|^ m 

consolidation, 

Professional reports, 
thejirst time out. 

Clear, concise reporting is 
critical to getting your projects 
approved and keeping them on 
track.Time Line for Windows 


excels 
at pro¬ 
’s^ ducing 

crisp, colorful, 
and persuasive documents. 
Ffeatures like Autoscale optimize 
printing—even force documents 
to one page, making it easy to 
turn out professional-quality 
presentations and status reports. 

So you see, project manage¬ 
ment software doesn’t have to be 


such a project. With Time line 
for Windows you can quickly take 
control of your workload. With a 
lot less work. If your current 
software isn’t working for you, call 
1-800-228-4122, ext 328-Yfor 
more information or a demo disk. 
Or see your local dealer. 

Ask about our competitive up¬ 
grade—just $199* (a $699 value). 


SYMANTEC. 


TIME 

LINE 
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WINDOWS 



GREG LOVERIA 


Flying Windows 

Ten accelerator adapters offer the least e^qiensive route to date for transforming 
Windows into a blisteringly fast and productive environment 




Moving Right Along 

In some instances, it actually felt as if my 
486/25 system had accelerated to 150 
MHz. For a relatively small investment 
($299 to $995), these accelerator adapters 
offer the least expensive route to date for 
enhancing PC speed and Windows pro¬ 
ductivity {see the text box '^Speeding Win¬ 
dows” on page 174). 

Acceleradng Windows applications with 
alternative display-adapter hardware is not 
a new concept (see *'Tweaking Windows: 

New Adapters Boost Speed and Clarity” 
in the January BYTE). However with so 
many enhancement adapters entering the 
marketplace, as well as emerging Super VGA display resolu¬ 
tions above 1024 by 768 pixels* BYTE wanted to take another 
look at them. 

My goals were to reexamine objectively the claims of Windows 
display accelerator vendors and to provide a subjective critique 
of the installation process and documentation quality. Because of 
the number of boards 1 wanted to test and the deadline I was un¬ 
der, 1 placed prime importance on the ease with which 1 could re¬ 
configure an existing Windows installation to include a speed-en¬ 
hancement adapter. 

The 10 accelerators I examined {see the table) all used 16-bit 
ISA bus slots and shipped with 1 MB of on-board VRAM (video 
RAM), except for the two 2-MB Hercules TIGA (Texas Instru¬ 
ments Graphics Architecture)-based boards* I tested all of them 
at varying resolutions and refresh rates. (The combination of 
graphics data and an ISA bus tends to create a bottleneck; one ap¬ 
proach to overcoming it is outlined in the text box ”Local Bus 


Video” on page 178.) I performed my objective Windows-ap- 
plications and display-speed tests with Windows 3*0 at the 1024- 
by 768-pixel resolution with 8-bil color (i*e*, 256 colors) in either 
interlace or noninterlaced refresh rates, depending on the board's 
requirements (see figure J). 


Put a TIGA in 
Your Tank 

The Hercules Graph¬ 
ics Station Gold se¬ 
ries of full-length 
adapters, based on 
the TMS34010 
TIGA coprocessor, 
ships in four config¬ 
urations. The Gold 
16 supports output 


I f you're like me, your daily comput¬ 
ing needs alternate between DOS and 
Windows applications* When time is 
of the essence* you still rush to your 
DOS applications, such as WordPer¬ 
fect and Lotus 1-2-3, to compose docu¬ 
ments or to compute spreadsheet data. But 
when you have more time, Windows has 
an appeal that's hard to resist. 

Time, then, is the driving force behind 
your choice, and products that improve the 
time restraints of Windows are of great 
interest. Recently, I examined 10 speed- 
enhancement adapters that can transform 
the tediously slow Windows desktop into a 
blisteringly fast and productive environ¬ 
ment. 
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of 32,768 coloni (the l^MB version costs 
$495; the 2-MB version, $695), and the 
Gold 24 supports 16.7 million colors (1 
MB for $595, 2 MB for $795). The 
adapters support Windows resolutions of 
up to 1024 by 76S pixels by 8 bits, and all 
four adapters ship with ImagePrep soft¬ 
ware and Autodesk product drivers, 1 test¬ 
ed a Gold 16+2 and a Gold 24+2, both 2- 
MB versions. 

The Gold cards and their software are 
easy to install. Both of them conned to 
existing Super VGA adapters (in this in¬ 
stance, my I-MB SpeedStar) via feature- 
bus connections that implement VGA 
pass-through. This allows a Super VGA 
adapter's VGA output to be routed through 
the Gold card; you then simply move your 
monitor's input cable to the 15-pin D-shell 
VGA out connector on the Gold card. The 
procedure is uncomplicated and thoroughly 
explained in Hercules's excellent docu¬ 
mentation. Next, you install the TIGA 
communications software and then select 
the monitor-resolution mode. 

From the Windows SETUP utility, you 
copy fonts and HERCULES. INI files from 
a Windows-driver floppy disk into the 
WlNDOWS\SYSTEM subdirectoiy. With 
the Gold adapters, the display is beauti¬ 
fully crisp, clean, and sharp inside Win¬ 
dows at 1024- by 768-pixel resolution svith 
256 colors. 

Compared to most S3-based adapters, 
however, the Gold cards fared badly in the 
WordPerfect arena but showed substan¬ 
tial speed gains with both PhotoStyler and 
CorelDraw. In some instances, they proved 
faster with these programs than some of 
the S3-based accelerators. 

As an animator and imaging specialist, 
1 liked these cards. Rather than viewing 
them as just Windows accelerators, 1 test¬ 
ed them at 16- and 24-bit color depths at 
512- by 480-pixel resolution. Using the 
supplied drivers for 3D Studio, you can 
display full 16- and 24-bit color renders 
on standard VGA monitors. Also, Auto¬ 
desk's Animator Pro and PixoArts' irue- 
coJor image-manipulation program, Pixo- 


Foto, functioned perfectly. If your Win¬ 
dows and imaging needs follow along 
these lines, the Hercules Gold adapters are 
an excellent value. 



WlnSprlnt 200 

Artist Graphics' WinSprint 200 is a 1-MB 
full-length TMS3402a-based TIGA co¬ 
processor adapter that supports Windows 
resolutions of up to 1024 by 768 pixels in 
16 or 256 colors. At $995, the WinSprint 
200 was the most expensive accelerator 1 
looked at. 

Like the Hercules boards, the WinSprint 
200 uses VGA pass-through and TIGA 
communicaiions software links. Board and 
software installation, however, are some¬ 
what complex, On my Zeos EISA system, 
I had to reconfigure slots for memory and 
T/O base-address selection, (On ISA-based 
systems, this isn't necessary.) 

The TIGA software in stall at ion is 
lengthy, and I had problems selling the en¬ 
vironment variables. Artist Graphics' ex¬ 
cellent technical support stepped me rapid¬ 
ly through both TIGA and Windows-driver 
installations. The WinSprint 200 docu¬ 
mentation is good; the manual covers the 
associated settings; I had just overlooked 
them. 

At a 1024- by 768-pixel resolution and 
72-Hz refresh rale, both ihe Optiquest and 
Relisys i4-inch monitors" 65-MHz video 
bandwidths proved too small for die Win- 
Sprint 200's 75-MHz output clock. The 
board worked fine with Nanao's 20-inch 
FlexScan 9500 multifrequency monitor, 
which accepts video bandwidths of up to 
120 MHz. Artist Graphics says that its 
boards soon will have video-bandwidth 
rates that work with all monitors. 

The problems I experienced, however, 
proved well worth the effort required to 
overcome them. The WinSprint 200 makes 


Windows fly, and in most tests, it consid¬ 
erably outpaced many S3-based cards. 
Within Windows, you can change virtual 
screen sizes to 2048 by 768 pixels or 1536 
by 1024 pixels using WinSprint 200's 16- 
color Panorama utility. For wide Windows 
applications, like Excel spreadsheets, sim¬ 
ply dragging the cursor left or right pans 
the display screen smoothly. 

Although it costs almost twice as much 
as the other acceleration adapters, 1 was 
impressed with the WinSprint 200's crisp 
display, excellent Windows utilities, and 
sheer speed in most applications. The 
boaid will also ship with a scaled-down 
version of GT Express (a $395 AutoCAD 
utility). If your Windows concerns are 
spreadsheet- and imaging-related, this 
board deserves your consideration. 


ACTION SUMMARY 


■ WHAT VIDEO-ACCELERATION 
CARDS DO 

They transform the tediously slow 
Windows desktop into a fast, 
productive environment. 

■ LIKES 

Clean, crisp displays, blinding 
speed, ana (for animators ana 
imaging specialists) TIGA's 16- 
and 24-bit color renders on 
standard VGA monitors. 

■ DISUKES 

Complex installation and non- 
VBE compliance of some boards, 

■ RECOMMENDATIONS 

Its warp-drive speeds earn 
Diamond's Stealth VRAM card o 
rock-sol id five-star rating and the 
overall recommendation as 
today's best buy in video¬ 
acceleration cards. 
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WINDOWS/flying windows 


Speeding Windows 


Gain speed in your 
problem solving 
and confidence 
in your answers 
with Maple V.„ 



3-D Tube Plot created with Mapfe V. 


The symbolic math software for 
engineering, science, and 
education professionals. 

Maple, developed el the University of 
Waterloo, is today's most complete symbolic 
math package, and ft's now available from 
MathSoft, the makers of Mathcad. Mepte's 
comprehensive library of over 2,000 built-in 
functions and easy-to-use interactive 
environment delivers a maximum strength 
program in a surprisingly uncomplicated 
package. 

• provides power end flexlbilrty. 

You won't believe that something so 
powerful runs on everything from 
supercomputers to computers vvith as 
little as 1MB of memory. And Maple's 
flexibility makes it easy to share files 
across all platforms. It's completely 
programmable... and Maple's user 
interface supports natural mathematical 
calculations, so you can request an 
Infinite variety of computations and graph 
your output in two or three dimensions, 

• Use for a wide range of apptioatlons. 

Maple is ideal for a wide range of 
applications, including helicopter blade 
design, VLSI design, chemistry, satellite 
guidance systems, econometrics, electrical 
engineering, and applied mathematics — 
to name just a few. Me pie frees you from 
the “bookkeeping" of complex calculations 
and lets you concentrate on modeling and 
problem solving. 


Call us toll-free at 800-628-4223 
or use this coupon to request 
more information on Maple. 

In Massachusetts call 617-577-1017 or 
fax this coupon to 617-577-S829. 

[ ] Yes! TeU me more about Maple. 

Name_ 

Title_ 

Company or Institution_ 

Add ress_ 

City _,Sta le_^ p_ 

Phone (_)_ 

Mail this coupon to: 
MathSoft^ tnc. 

201 Broadway 
Cambridge^ MA 02139 
USA 

B95 Mgple 


T he basic premise behind Win¬ 
dows acceleration is to free the 
CPU from most graphics^relat- 
ed processing chores. Video-ac¬ 
celerator or coprocessor chips locat¬ 
ed on-board an accelerated display 
adapter off-load these duties from Ihe 
CPU. 

By comparison, standard VGA and 
Super VGA display cards aie merely 
slower, "nonthinking'' conduits for 
converting CPU-processed digital 
graphics data into displayable analog 
color signals. Video-acceleration cards 
use discrete, fixed-function chips 
to increase Windows speeds. S3*s 
86C911, Weitek’s W5086, and ATI's 
proprietary Mach 8 chip, to name just 
three, can increase perforrnance tlve¬ 
to tenfold. 

Fixed-function chips handle graph¬ 
ics chores, such as BitBlts, line/rect¬ 
angle fills, and font caching, that nor¬ 
mally bog down CPU performance. 
Manufacturer-specific Windows diiv- 


Fixing Functions 

ATI's half-length Graphics Ultra card ships 
with an on-board mouse and an extra bu.s 
port in both 0.5- and UMB versions. It in¬ 
stalled easily after T set the DIP switches. 
ATFs Mach 8 chip, like SB's 86C911, is a 
fixed-function accelerator; however, on¬ 
board EEPROMs are also custom-pro¬ 
grammed for monitor frequency and reso¬ 
lution settings of from 640 by 480 pixels 
with 256 colors lo 1280 by 1024 pixels 
with 16 colors. The board uses a VBE 
(VESA BIOS Extension)-compliant TSR 
driver for DOS applications. (For more on 
VBE, a standard for integrating the capa¬ 
bilities of graphics adapters, allowing sys¬ 
tem developers to write universal drivers 
for all VBE-compliant VGA cards, see 
Reviewer's Notebook on page 342.) 

Windows setup is relatively easy due 
to the abundant menu choices that con¬ 
front you during installation. Drivers are 
placed uncompressed into the Windows 
subdirectot^, and when SETUP executes, 
it lets you choose the display resolution. 
ATTs anti aliased Crystal Fonts make fonts 
as small as 6 points easily readable on 14- 
inch monitors at 1024- by 768-pixel reso¬ 
lution. For objective tests, 1 used the 1024- 
by 768-pixe] by 8-bit resolution (ATI's 


ers and on-board BIOSes communi¬ 
cate which graphics duties the display- 
accelerator chip offloads. It is in these 
drivers and display BIOSes that man¬ 
ufacturers can gain an edge in speed 
over competing boards, often while us¬ 
ing identical acceleration chips. 

Alternatively, coprocessed acceler¬ 
ation cards, such as the TIGA (Texas 
Instruments Graphics Architecture) 
TMS340K) and TM$34fl20, are pro¬ 
grammable. Using sottware-to-hard- 
ware communications links at system 
bool time, a TIGA communications 
driver is uploaded to the 340x0 pro¬ 
cessor. 

While generally not as fast as fixed- 
function accelerators, TIGA and other 
coprocessor boards have a slight ad¬ 
vantage over fixed-fLincdon chips: You 
can simply upload any new TIGA soft¬ 
ware updates from the manufacturer 
to the coprocessor. With either solu¬ 
tion, the benefit to Windows users is 
speed. 


"small fonis/large desktop” configuration) 
without installing the Crystal Fonts. In 
Windows, the di.splay is markedly sharper 
and clearer dian with most S3-based cards. 

The Crystal Fonts are designed for pre¬ 
view! ng laser output from desktop pub¬ 
lishing, and they work beautifully; how¬ 
ever, they slow things down dramatically. 
The time required to perform WordPer¬ 
fect scroll tests increased Irom 12.74 sec¬ 
onds to 86.77 seconds when I added Crys¬ 
tal Fonts. However, the document look 
as good on-screen as on the printed page. 
The bottom line is, use Ci^stal Fonts if 
you like, but only for serious desktop pub- 
li.shing work. 



Graphics Ultra 

3"he Graphics Ultra is relatively expen¬ 
sive compared to other SB-based cards. 

continued 
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Why do they 
cal It a dongle? 




H e wasn't famous. He 
didn't drive a fancy car, 
but dressed in his favorite 
Comdex T-shirt and faded 
blue jeans, he set out to 
change the course of the 
computer software industry* 
Quite a task for a lonely 
software developer 
Sitting m front of his 

^computer, 

“ drinking 
pots of 
. coffee 
and 

smoking 
“^cartons of 
'cigarettes, 
he'd write pages 

of code. 

It took time* Years in fact. 
But he did it* He wrote the 
most powerful computer 
program in the world* Now 
came the hard pan. Selling it 

The nitest Powerful 
Ppogran in the WoiHd 

Determined to make those 
long years pay off, he called 
on every distributor, VAE and 
dealer in the world* He drove 
from Beantown to San Diego, 
Flew from Dublin to Borneo. 
Everyone loved the program. 

So he sold a few. Only 
a few. 

Back in Boston he 
waited* After a long year 


with only 13 orders he set 
out to see what happened. 

As he drove aaoss the 

country and 
flew around 
the world he 
discovered everyone 
knew about his program. 
Everyone had it too. 

The Blubal Marketplace 

From Paris to Prague, his 
program was everywhere in 
Europe. When he got off the 
plane in Hong Kong he found 
his program stacked to the 
ceilhig in every computer 
store. Amazed in disbelief, he 
bought a hundred canons 
of cigarettes and a hundred 
pounds of Indonesian 
coffee and flew 
back to Boston. 

Beaten, battered 
and bruised he went 
back to the drawing 
board. This time he 
would really 
change the face of 
the software industry. 

He would develop a device 
that would prevent 
unauthorized distribution of 
software programs. 

Call It What You Like 

He developed a hardware 
key. His peers applauded his 
efforts* Finally, a solid solution 
for revenue protection. 



But he didn't know 
what to call it* He thought 
of naming it after an exotic 
place he visited in his travels* 
Madagascar was a bit too 
long, though, 

"'Name it after you, 

Donr, urged his peers. 

So he did. Soon 
everyone was calling 
the key a dongle, 
after Don Gall— 
the lonely software 
developer who did 
what he had to do. 

You've Come 
AlengWPyiBaliy 

Today, dongles are different. 
Fact is, they've come a long 
way. Leading the 
industry with 
security solutions. 
Rainbow Technologies 
has changed the face of 
hardware keys. They work 
with multiple applications, 
are programmable and 
network versions control 
concurrent usage. And 
they're always transparent 
to the endmser. 

Sentinel Family 



Truth is, more and more 
developers are using keys. 
And the Sentinel Family is 
the most widely used in the 
world. In laa, over 6,000 


developers use Sentinel from 
Rainbow. Why? They are 
simply the most effective, 
reliable and easy to implement 
keys on the market. 

Learn more about securing 
your software 
and how keys 
provide developers 
with extra value, 

CaE for a free copy 
of "The Sentinel 
Guide to Securing 
Software." And see 
just how easy it is to 
install a hardware 
key into your 
application in just 
minutes. Try h 
with our low cost 
Sentinel 
Evaluation Kit. 

Order one for your 
DOS, OS/i Windows, 
Macintosh or UNIX based 
application* 

And remember, when 
you need a dongle, you need 
Sentinel—the only dongle 
Don Gall would use. 

Europe Headquarters 

44 0932-570066 

PadRc Bim/Latki America Headquarters 

714 / 454-2100 

Distributors located worldwide. 

Call for a distributor near you. 

SEnjinEL 

Securing the future of software 



Some cal it a dongle. Iliose who knoMi call it Sentinel. 


^JIAINBOW 

rAitUAi ihfllEA 


NORTHERN EUROPE 
4 Tlie Forum, Hanworch Unc 
Chertsey, Surrey, KTl 6 9JX, United Kingdom 
xd: 44 GS32-57G066 ■ hx: 44 G932-570743 


E C i 

CENTRAL EUROPE 
Oskar Messter-Strassc IS 
Rosdach 1243, D-StHS IsmaniEg^ Germany 
kIA9 089-961 3051 ■ feix; 49 0B9 961 2617 


L » G 


f t 


SOUTHERN EUROPE 
2 Allfe des Aulnes 
7B190 Trappes, France 
tel: 33 I 3050 4411 ■ hx: 33 1 3050 6276 


PACIFIC RIM/LATIN AMERICA 
9292 Jeronimo Road 
Irvine, California 9271S 
tel: 714/454-2100* fax: 714/454-8557 


CALL FOR YOUR FREE {KJIDETQ SEOfRING SOFTWARE 
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Circl« 1 79 on Inttuiry Card. 


Tb Address the Problem 
of Inadequate Language Skills... 


Address 

the Coupon Below 
for A Demo Disk on 
PERFECT COPT" 

Ifctj know the scenarios: the student who graduates 
from high school but lacks the language skfHsto pass 
the SAT’s; th e h usiness executive ih at ente rs the 
desktop cornputer environment, but for lack of 
language skills, cannot compose a satisfactory fitter 
or presentation. 

tt is a problem recognized in the highest offices 
in the land. 

It is the problem for which PERFECT is 
the soliJiion. 

PERFECT COPY is an educator-designed program 
that meets the language skills problem head-on in a 
'^ho!e Eanguage" environmerrt. PERFECT COPY 
covers the educational range from Grade 4... to 
adult... to English es a second language. 



It holds the interest of the leamer It reports 
areas of both strength and wea fcne ss to the 7 
educator It helps the teacher to adjust the ^ 
student's focus to the areas where help is needed, 
most. Its simplicity and effectiveness v/ill 
amaze you, ' __ 

A demo disk is available to qualified educators. 
Phone (416) 266-8840, Fax (416) 266-8939 or mall 
the coupon 



908 Magara Falls Bivd., 

North Tonawanda, NY 14120-2060 


( ) Please send 

information and demo 
on PERFECT COPV^*^ 
for 

{ ) IBM or compatibles 
{ ) Macintosh 
) 3-1/2" disk 
! )5-1/4''disk 


NAME 

HUE _____ PHONE 

ORGANIiATION Oe SCHOOL __ 

ADDRESS __ _ 

□TV STATE_ 


free 



demo disk 


PERFECT COPr'« 
is-atrafftmarli 
Df Lxn«us hicafporalsfl 
IsaThfltia 

Mwkelwq Group JH 
iffili:abfld (nQduet „ „ 
B-yz-B 


No Wild, No Wildlife. 


The California desert tortoise is 
losing ground. Its young are be¬ 
ing crushed by motorcycles and 
off-road vehicles. ^ ^ 
Sheep and cattle ’ ^ 

grazing are diminish¬ 
ing an already scant 
supply of food while 
mining and road 
building are destroy¬ 
ing the tortoise’s natural habitat. 

The fact is that the tor¬ 
toise population has de¬ 
clined as much as 90% 
over the last fifty years. 

This drop is a true bio- 







logical indicator of how severely 
the desert ecosystem is at risk. 
The Sierra Club works to save 
wildlife by saving the 
^ wilderness. We have 

*3^ a history of victories. 

And we believe, with 
your help, the three- 
million-year-old des¬ 
ert tortoise can win 
back its native turf. 

For more information: 

Sierra Club 
Dept. DT 
730 Polk Street 
San Francisco, CA 94109 
(415) 776-2211 
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Perhaps it would be less cosily if it came 
without the mouse and bus port, but you 
may find them useful. Overall, 1 give the 
Graphics Ultra high marks for speed, con¬ 
cise documentation, easy installation, and 
a rock-steady, clear display. 


Fahrenheit 12BO 

Orchid Technology's Fahrenheit 12BO 83- 
based half-length card comes in 0.5- and l- 
MB sizes and supports resolutions of up to 
1280 by 1024 pixels with 16 colors. Both 
models ship with Sierra's ''high-color” 
RAMDAC. Hardware installation is 
a breeze; you don't need to set any DIP 
switches. From a no-nonsense installation 
menu, Windows reconfiguration is simi¬ 
larly painless. In Windows, an Orchid Set¬ 
up icon sets screen resolutions, colors, and 
font sizes. In addition, the Fahrenheit 1280 
has one of the sharpest displays of the SB- 
based cards 1 examined. 

The documentation is simply excellent 
and details driver insiallution for over a 
dozen other applications. The package also 
includes DOS utilities for setting resolu¬ 
tions and refresh rates. According to Or¬ 
chid, the Fahrenheit 1280 will soon ship 
with VBE-compliant BIOSes (free of 
charge to current owners). 

Although the tests placed it in the me¬ 
dian range for Windows acceleration, 1 
found the Fahrenheit 1280 a good value 
for its $449 list pnee becau.se of the ex¬ 
tensive DOS applications drivers. 



Ellipse II Model 2 

The Eclipse If a I-MB half-length card 
from Portocom Technologies, is SB-based 
and comes in tliree models. Model 1 comes 
without a high-color RAMDAC; Model 3 
is XG A/high-col or compatible. Model 2, 
my test unit, which ships with Sierra's 
high-color RAMDAC, installed easily 
without my resetting the on-board IRQ 
(interrupt request) jumpers (future boards 
will have DIP switches). The Eclipse 11 
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See Us At The 
J evils Cotivenlion 
Center of New York 
June 23 25.1992 
Bm\h m 


omplete 


Pr^oduct Line 
ptal Compatibility 

llent Quality & Support 


At CTX, wc know that your monitor is how you 
see the Interworkings of your system. That*s why we 
offer a vast line of monitors with non-glare dark screens, 
automatic/switchable power supplies, and four way tilt/ 
swivel bases as standard features. 


CTX latematlonal 
20530 Earlgate Street 
Walnut, CA 91789 
714/595-6146 
Fax 714/595-6293 


CTX East 

146 Division Place 

Hackensack, NJ 07601 

201/646-0707 

Fax 201/646-1998 


CTX products range from a raonochrome to a 
non-interlaced low radiation Super VGA, and the new 
Professional Series (CPS) models with flat screen 
technology and front access programmable controls. 

Our products are fully compatible with IBM, VGA 
XGA, 8514/A, VESA, SVGA, and MaclI. 

We also offer strong warranties and a 
nationwide servicing network. 


CTX South 

6090”F Northbelt Parkway 
Norcross, GA 30071 
404/729-8909 
Fax 404/729-8805 


Contact a CTX dealer today. 
And once you look at CTX, your 
monitor choice is clear. 


CTX 


Commuted To XeUence 


CTX Midwest 

500 Park Blvd., Suite 425 

Itasca, IL 60l43 

708/285-0202 

Fax 708/285-0212 

CTX OEM 
1445 MacArthur Dr. 
Carrolton, TX 75007 
214/416-9610 
Fax 214/245-7447 


Copyright 1992 crx Intenudonat Itic, All righu feserved. 

All ttttdtmatks, pioducts or services ace trademarks or registered tradcimrks of ibeir respective owners. 
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Local Bus Video 


MOTHERBOARD WITH LOCAL BUS VIDEO 



1- f 




Figure A; The CPU, memory/cache subsystem, cmci expansion bus interface make 
up the heart of the motherhoarcl. They are cormected /j»)? a high-speed synchro¬ 
nous local bus that runs at the speed of the CPU. With this architecture. PC 
makers are realizing speeds that are four to 16 times faster than those of mother- 
hoards built around asynchronous buses, such as iSA, EISA, or Micro ChanneL 


T oday, 386 and 486 CPUs running 
al 16- to 50-MHz speeds process 
infomiadon on 32-bit data paths. 
However, when these processors 
are coupled with an ISA bus, bottle¬ 
necks occur. Graphics data must slow 
down to ISA's 8- to 10-MHz speeds 
and travel through ISA’s 8- or 16-bit 
data paths. It's like what happen.s when 
Oaffic on a 55-mph, 32-lane express¬ 
way tunnels down to 16 or 8 lanes at 30 
to 10 mph. 

LBV (Local Bus Video) circumvents 
this tralTic jam by managing display 
data on 32-bit data paths at speeds iden¬ 
tical to those of the host CPU (see fig¬ 
ure A). LBV provides you with dra¬ 
matic speed increases for 8-, 16-, and 
24-bit color with higher display reso¬ 
lutions. (A single, uncompressed 1024- 
by 768-pixel by 24-bit screen can con¬ 
tain as much as 3.2 MB of image pixel 
data.) 

Unfortunately, however, there isn’t 
one standard LBV architecture. Con¬ 
siderable confusion has surfaced around 
the merits and drawbacks of different 
versions emerging from various ven¬ 
dors, manufacturers, and standards 
committees. 

Taking the Local Bus 
Perhaps the simplest route to LB V is 
to integrate Super VGA chip sets di¬ 
rectly on the motfierboard as 32-bit 
ASICs (application-specific ICs) with 
direct 32-bit CPU data-palh connec¬ 
tions. Some manufacturers think that 
etching Super VGA discrete logic di¬ 
rectly on the CPU is the w^ay to go. 

Emerging and rapid advances in dis¬ 
play resolutions and specifications may 
make bodi the ASIC and discrete-log¬ 
ic solutions undesirable. Of the accel¬ 
erator manufacturers I spoke with, most 
think that LBV should—and probably 
will—be implemented using 32-bit 
EISA- and Micro Channel-based bus 
architectures operating at direct CPU 
MHz rates. 

In addition, VESA (Video Election- 
ics Standardly Association) has estab¬ 
lished LBV committees. At June’s 1992 
PC Expo, VESA plans Co examine 
emerging and current implementations 
of LBV connector, signal, and data¬ 


path structures; meanwhile, manufac¬ 
turers haven’t been waiting for VESA 
to standardize LBV. Many of them cur¬ 
rently produce brand-specific LBV 
products, and most are hopeful that 
their LBV implementations will get 
VESA’s nod of approval. 

CSS Laboratories’ LBV-style mother¬ 
boards start with EISA’s 32-bit bus ar¬ 
chitecture as a foundation for increas¬ 
ing display I/O. CSS’s Preferred 
433GE. a 486/33 motherboard, uses 
proprietary EISA local-bus graphics 
slots with 3 3-MHz direct CPU con¬ 
nections instead of ISA’s 8- to 10-MHz 
bus connections. CSS’s MaxGraph- 
ics/32 accelerator card sits directly in 
its 32-hil bus and, like the MaxGraph- 
ics/16 reviewed here, implements S3’s 
accelerator chip. CSS-supplied 433GE 
data sheets show'ed display-speed per¬ 
formance improvements of over eight¬ 
fold when benchmarked against Tseng 
Laboratories’ ET3000 IS A-based dis¬ 
play adapter. 

Other manufacturers, such as Porto- 
com, are developing LBV cards based 
on OPTi’s OPTi496 standard. Porto- 
com’s Eclipse IT LB adapter also uses 
S3’s chip in 32-bi!, direct-CPU-con- 
nect data paths. It should be shipping by 
the time you read this. 

Jake Richter, a VESA director and 
president of Panacea, recently described 
Chips & Technologies’ 32-bit LBV- 


style platform—which debuted at re¬ 
cent European computer conventions— 
as “impressive and blazingly fast,” but 
it is yet another standard. Likewise, Or¬ 
chid Technology’s Superboard, a 50- 
MHz 486 motlierboard, has 32-bit, 
direct-CPU-connecl slots. For LBV ac¬ 
celeration, you must plug in one of Or¬ 
chid’s D Series display adapters, which 
also function like the Falirenheit 1280 
16-bit ISA bus adapter reviewed here 
but are customized specifically for LBV 
performance using its 486/50 Super- 
board. 

Other players entering the LBV are¬ 
na include S3, Micronics, Trident, 
Tseng, Headland, Appian, Western 
Digital, Dell, and Intel, to najne just a 
few. Add emerging graphics and asso¬ 
ciated technologies to this LBV *‘stew 
pot,” such as the MPC motion video 
specification or Intel’s DVI. as well as 
JPEG/MPEG (Joint Photographic Ex¬ 
perts Group/Moving Pictures Experts 
Group) compression standards, and you 
can envision rough waters ahead for 
LBV sales. These days, there is an aw¬ 
ful lot of consumer confusion over the 
swelling number of unsupported LBV 
configurations. 

Whichever way LBV turns, given 
the number of manufaemrers entering 
the LBV field, you can expect fierce 
competition, which will ultimately low¬ 
er prices. 
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Your Most Important Business Tbols 

Connected at Last. 



WindoKPhenf m^uim dinci flccfsj 
fo a single analog line. 


The long awaited teleconnection between your PC 
and phone is herej available today. It's called 
WindowPhone™. And it's ready to work for you, for 
yonr custjomers, clients or patients. And for your 
bottom line. 

WindowPhone creates a window that pops up on 
your PC screen — to identify your cabers and their 
phone numbers whenever your phone rings. 


Access Customer Data Instantly 
WindowPhone s pop-up window provides you 
immediate access to detailed caller mtbrmabon — 
on your screen before you answer or make a call. 
Each customized entry includes an individual caller 
notes section, five-number auto-dial feature and 
storage for maps or photographs. 

Linking the power of Caller U) service fma your 
local phone company, your PC and the telephone, 
WindowPhone is a customer service dream come 
true. A multitude of telephone management 
features gives you the smartest way to access and 
change customer data. 



Selective Alerting: 

Caller Prioritv Screening 


Selective Alerting lets you assign up to five levels of 
ring tone priority (through your PC audio system) 
to alert you to the most important calls, 
j Logs Caller Name, Nlthber^ Date 
AND Duration 

WindowPhone automatically logs incoming and 
outgoing calls with the caller's name, number, the 
date, time and call duration 


VfedowPhoner 
The Personal 
Call Manager 
with Caller ID 
Thleconnections 



S Unanswered 

Call Counter and Log 
Kyou've been out, WindowPhone maintains your 
call (S>imter and automatic call log—even if your 
PC is off. Use the unanswered cal window to 
retuni calls or store numbers in Ihe phone books. 
There's even a handy call reminder feature. 

Access Thousands! 

WindowPhone stores thousands of names 
and numbers, allowing you to auto-dial all your 
outgoing calls. 

Speed Dial 

Your 20 most-used numbers can be entered in 
the Speed-Dial window. 



© 


Put Security First 
Manage phone access, block certain 


numbers {such as 900 calls) and lock up sensitive 
customer records. 


CID 


WindowPhone Advantage 
Without Caller ID 


If your phone company doesn't yet offer Caller ID, 
WindowPhone will still provide all call functions 


WindowPhone is easy to learn and takes just a 
few minutes to install and use. Help screens are 
extensive, with icon options designed for the 
Windows environment. The WindowPhone board 
and software, operator's manual and r^tration 
card are included. 

WindowPhone is avaiJahle from AG 
Communication Systems, a leader in telecommu¬ 
nications since 189L 

Available Now! $495'*' 

Order Toll Free 1-800-424-8559 


shipping and applicable sales tax (Visa or MC a{xepted) 



wi ndow p h o n e~ 

AG Communication Systems 
2500 W. Utopia Rd., P.O. Box 52016 
Phoenix, AZ 85072-2016 


W'EndffP'f^llriie ind udes: lEOd auAwat:. am: Imltlia: bdusby StBOdml AitliatiDdurE (ISAli SUt WindcrwPbutitr FC (^nl; ode 13Q VAC fiQ Hi tCi S VDC wiItfDiiiMHlitt pmiKf a)(i¥a 1 k:r 7 out S4iat nxidukr tclcpAleiQt nird; UiCr Qoldc Sdcroirc Gulik; Wamaity 

nid Jiceikw AdiiimnaTt. lEM K-coiiDpiidU&. Yi» niu4 A node partjf leieptione 

hanl drin: (tqdLrflL Is a trEdctttiirk of AC CnHu mn dcaliun SyuCccm Car]»rHddiL All ottlcr tndclDariu ntEmced bff dtt tcrvlce iQhiVs, or rtfgistcfvd tndeitiHrks k Ohlt rc^icctivie ntmliEbctiijrrTL 
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COMPARING WINDOWS ACCELERATOR CARDS 

A of memory conjigurationx, ^Lsp/ay resolunofts, and availahle colors mix wiih various T/GA and/Ixed-function 

full- and half-length graphics accelerator cards. (N/A = not applicable.) 



Hercules 

Graphics 

Station 

Gold 16 

Hercules 

Graphics 

Station 

Gold 24 

Artist Graphics 
WinSprint 200 

ATI 

Graphics 

Ultra 

Orchid 

Fahrenheit 

1280 

Type 

TIGA 

(TMS34010) 

TIGA 

(TMS34010) 

TIGA 

(TMS34020) 

Mach-8 (fixed 
function) 

S3 (faxed 
function) 

Size 

Full-length 

Full-length 

Full-length 

Half-length 

Half-length 

Memory/price 

1 MB/$495 

2 MB/$695 

1 MB/$595 

2 MB/$7g5 

1 MB/$995 

0.5 MB/$699 

1 M8/$899 

0.5 MB/$399 

1 MB/$449 

VBE compliance 

N/A1 

N/At 

N/A1 

TSR 

BIOS 

(coming soon) 

Number of 

32,768 colors^ 

16.7 million colors^ 

16 colors/ 

16 colors/ 

16 colors/ 

colors/highest 

256 colors/ 

256 colors/ 

2048 X 768 or 

1280 X 1024 

1280x1024 

resolution 

1024x768 

1024x768 

1024x768 

256 colors/ 

1024 X 768 

256 colors/ 
1024x768 

640 X 480 

256 colors/ 
1024x768 

Comes with 

ImagePrep software; 
Autodesk product 
drivers 

ImagePrep software; 
Autodesk product 
drivers 

Windows utilities; 
AutoCAD GT Express 

Mouse/bus port: 
DOS drivers; 

CAD drivers 

Sierra’s RAMDAC; 
DOS drivers: 

CAD drivers 


^ Uses VGA pass'th rough. 0 - and 24-bH at 512- by 480- pixel resolution. 


supports resolutions of up to 1280 by 960 
pixels by 4 bits (16 colors), 

Windows reconfiguralion is also sim¬ 
ple with the Eclipse 11; the forthright 
in stall/utility menu also contains Lotus 
L2“3, Microsoft Word, WordPerfect, and 
seven CAD drivers. This idlows direct re¬ 
configuration and driver installation for 
these additional applications from one con¬ 
venient main menu. Portocom’s Windows 
SETUP utility is eleven It whisks you 
directly into Windows SETUP to select 
screen resolutions and tlien takes you back 
to Poitocom’s menu. From there, you sim¬ 
ply exit into Windows. 

The Eclipse II display is a little fuzzy 
and posted medium to high resiiks for 
speed. The card is not VBE-complianh.bul 
Portocom plans to ship a VBE TSR driver 
shortly. However, both hardware and soft¬ 
ware installations went very smoothly. The 
documentation, although not slickly pro¬ 
duced, is technically excellent. At a $325 list 
price, the Eclipse U gets a big thumbs-up tor 
best price-to-perfomiance ratio. 



M a xGraph ics/16 


CSS Laboratories' MaxGraphics/16 
1 -MB half-length card ships with Sierra's 
high-color RAMDAC, It supports resolu¬ 
tions of up to 1280 by 1024 pixels and 16 
colors. Besides Windows, several CAD 
and word processing drivers come with it. 

The card installs easily even though 
there are numerous on-board jumpers for 
IRQ, BIOS, and bus settings. I referred to 
the manual (sparse and somewhat bland, 
but technically accurate) to determine how 
to position the jumpers when I changed 
refresh rates and monitors. Reconfiguration 
uses the Windows SETUP routine for res¬ 
olution selection and driver installation. 

It appears, at least from tlie drivers' flop¬ 
py disk, that CSS has used plain-vanilla 
S3 accelerator drivers. The MaxGraphics/ 
16 is not VBE“Compliant, and CSS says 
thiti it has no plans to become VBE-com- 
pliant until S3 releases its VBE-compli- 
ant version (L7) of the 86C911 chip. (See 
Reviewer’s Notebook on page 342 for 
more on S3/VBE compliancy.) 

Inside Windows, the MaxGraphics/16’s 
screen resolution is sharp and solid. Al¬ 
though the card tested in the medium-to- 
fast range on the acceleration benchmarks, 
given its $395 price, you would expect 
more features, such as menu customiza¬ 
tion and lots of additional drivers (as you 
find with Portocom’s adapters), T give the 
MaxGraphics/16 a yawn at this price; 
however, if you can find it for less—much 
less—it might prove to be a fair buy. 



GraphicsE ngf nd 


The GraphicsEngine half-length card from 
Actix Systems ships with either 1 MB {for 
$349) or 0.5 MB (for $299) of VRAM 
along with Sierra's high-color RAMDAC, 
The I -MB card is the one 1 tested; it sup¬ 
ports resolutions of up to 1280 by 960 pix¬ 
els with 16 colors. Besides the Windows 
3.x drivers. Graph icsEngine comes with 
15 applications and CAD drivers and 
proved to be one of the speedier S3-based 
adapters. 

Installation is simple. None of the rear- 
mounted DIP switches needs to be reset. 
There are on-hoard interrupt jumpers to 
set for conflicts, and the well-written, pro¬ 
fessional manual explains everything clear¬ 
ly. The Windows 3.0 or 3.1 reconfiguration 
is also simple and is accomplished from 
an elegant installation menu. 

The Windows display is crisp, sharp, 
and undisiorted at all resolutions. Inside 
applications, you can measurably feel the 
speed differences, especially in WordPer¬ 
fect. Graph icsEngine also gave PhotoStyler 
a “turbo" feel. Although ifs not VBE- 
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Portocom 

Eclipse II 

Model 2 

CSS 

Laboratories 

MaxGraphlcs/IS 

Actix 

GraphicsEngine 

STB 

Wind/X 

Ultra 

Diamond 

Stealth 

VRAM 

S3 (fixed 

S3 (fixed 

S3 (fixed 

S3 (fixed 

S3 (fixed 

fun^ion) 

function) 

function) 

function) 

function) 

Half-length 

Half-length 

Half-length 

Half-iength 

Half-length 

1 MB/$325 

1 MB/$395 

0.5 MS/$299 

1 MB/$349 

0,6 MB with mouse/$359 

1 MB with mouse/$439 
0.5 MB, no mouse/$299 

1 MB, no moyse/$379 

1 MB/$445 

No 

(TSR coming) 

No 

(waiting for S3) 

No 

(TSR coming) 

BIOS 

BIOS 

16 colors/ 

16 colors/ 

16 colors/ 

16 colors/ 

16 colors/ 

1280 X 960 

1280 X 1024 

1280x960 

1280x1024 

1280x1024 

256 colors/ 

256 colors/ 

256 colors/ 

256 colors/ 

256 colors/ 

1024 X 768 

1024 X 768 

1024 X 768 

1024 X 768 

1024x768 

Sierra's RAMDAC; 

Sierra’s RAMDAC; 

Sierra's RAMDAC; 

With or without 

Sierra’s RAMDAC; 

CAD and word¬ 

several CAD 

15 applications drivers; 

Sierra's RAMDAC 

TurboWindows 3.x 

processing drivers 

and word processing 
drivers 

Windows 3,x drivers 

($40); numerous 
applications drivers 
and refresh utilities 

drivers; WinRix 
paint program; 
Panacea’s AutoCAD 
ADI drivers; 6 other CAD, 
word processing, and 
spreadsheet drivers 


The Softer Side 
of Speed 


compliant (Actix plans to release a TSR), 
1 rate this elegant board as a good value, 
especially at this price and speed. 



Wind/X Ultra 

STB Systems’ Wind/X Ultra halMength 
card comes in a wide variety of choices: 
0.5 or 1 MB with a Logitech BusMan 
Mouse ($359 and $439, respectively), and 
either size without a mouse ($299 and 
$379, respectively). You can get any mod¬ 
el with or without Sierra’s high-color 
RAMDAC (models without the RAM- 
DAC cost $40 less). The Wind/X Ultra 
supports display resolutions as high as 
1280 by 1024 pixels with 16 colot^. Nu¬ 
merous applications drivers and refresh 
utilities come with the card, 

I installed the I-MB with-a-mouse 
adapter effortlessly, although there’s a myr¬ 
iad of IRQ, BIOS, bus, mouse, and display- 
memory jumpers you can set. (The mouse 
worked right off the bat using default 
jumper settings.) STB’s thin but competent 
documentation is technically very good, 
Windows reconfiguration was equally 
easy, although not very elegant. In the 
WINDOWSVSYSTEM subdirectory, you 


J ust because you don’t have an 
extra $300 to $ 1 (KX) to purchase 
a new video-acceleration card, 
you don’t have to view your 
trusty old nonaccelerated VGA or Su¬ 
per VGA card with disdain. There’s a 
software altemadvc available for most 
cards. Panacea’s WinSpeed for Win¬ 
dows 3,0 and 3,1 is a $79 acceleration 
driver that installs easily from a 5%- 
or 3M-inch floppy disk and can boost 
performance in some applications by 
as much as five times. WinSpeed sup¬ 
ports 256-KB-, 0.5-MB-, and UMB- 
equipped VGA and Super VGA 
boards with chip sets from manufac¬ 
turers such as ATI, Paradise, Trident, 
Tseng Laboratories, Video Seven, and 
Zymos, at resolutions of from 640 
by 480 pixels to 1024 by 768 pixels 
in 256 colors. 


Tn the objective tests performed, 
WinSpeed couldn’t compete with the 
speeds that the hardware accelerators 
demonstrated, but it did provide no¬ 
ticeable speed improvements (from 10 
percent to 30 percent) over the Super 
VGA adapter alone. For a simple soft¬ 
ware-only add-on solution, I was sur- 
prised to discover that WinSpeed 
shaved almost 35 seconds off the 
WordPerfect multifont documcnl- 
scroliing tests. 

If your display card isn’t among 
those listed above. Panacea can tell 
you whether or not WinSpeed sup¬ 
ports it. Many VGA and Super VGA 
cards are capable of emulating otlier 
chip sets. At $79, you won’t find a bet¬ 
ter, quicker, easier, or less expensive 
route to increasing Windows speed 
and application productivity. 
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WINDOWS ACCELERATION PRODUCTS BENCHMARKS 


Graphics Station Gold 16 + 2 
Graphics Station Gold 24 + 2 
WinSprint 200 
Graphics Ultra 
Fahrenheit 1280 
Eclipse II Model 2 
MaxGraphic5/16 
GraphicsEngine 
Wind/X Ultra 

Stealth VRAM 

Wins peed 
(software-only accelerator) 


Application tests ' ; Rating 


M Better Worse ^ H '4 Worse Better ► 



0 

10 20 30 

40 50 60 70 ao 

Seconds 

90 100 110 0 

20 40 60 80 100 120 140 160 lOO 200 

Index 

■ 

Co re ID raw 

PhotoStyler 

WordPerfect 

SI Speed rating 


The bcncliTnnrIc icRts consisted of running holh graphics- and texl-oncnted Windows applicaEion:^. jn 
CurelDraw. 1 opened Paiuone’si colof-pmccsik chntl cirul ilitn timed rediiipluys; while opening ihc ctil- 
or-previcw boK. In WordPerfect for WindowH 5.1,1 performed scnoUii thrtmgh a 47J-KB. 22-ptjge. nuil- 
tifoitt dcjcuinene (MACRO.DOC). In Aldus PhtitoSlylcf^ [ Eiincd a 'J'.S-MB 2048-pi)icl by 1536'Hnc. 120- 
dpi. 2+bit Targa Ole for inmge regCTierndE>n after screen strolls. I ratett BitBit and memury-Eo-stneen 
wriics using a liecware utility, Windows Speed 1.0, which oven^s. dicMJ runctitins m a Windows video- 
[jeifonnante-lrnkx rating. (You can find (he utility tjrt BIX in ihc IBM .WINDOWS listings.) 1 periurmed 
each lest thnee times muJ averaged ihe resuli.'i.. t checked die tesis again.u conlroh run mi a ^huiiknl un- 


acceleraicd Super VClA tidapter, a Diamond SpeedStar with I MB of VRAM, with a Tseng Labomtorles 
rT30(X) chip SCI tn 1024- by 75S-plxcl by 8-bil rct-wlution. 

The test system LHinfiguraiion t-xansisted of a EISA with 8 MB of exlemled memory and 

two 344-MB SCSI hard drives. For reiolutions of fiom 640 by 480 pixels lu 1024 by 76£ pixels In both 
interlnccd sintl nonintcrlseed modes, 1 used two muKiscan monitors: a W-inch Rclisys RE-5] 55 and a 
l+inch CiptiquesE 3(100 for gauging the display clarity of each aad (the OptknicsE en^toys a Sony Trini- 
tnin CRT with a fli.24-min dot-pitch niiioL For resolution tests above t024 by 768 pixels. I used a 2:0- 
inch Nanao RexScatt '>5(X> iiinnilir The pniiuing device wa-s a Waaim conUcss puefc and digitiifcrtablet. 


Figure 1: In every tes!, Diamond Comp{4ier Sysiems' Sieahh VRAM wax I he faxiext of the S3- and TIG A-based ailapiers that 
BYTE tested. 


decompress font and system files from 
drive A and then invoke SETUP to choose 
resolutions. The Windows display is clear 
and crisp; however, the objective bench¬ 
marks unveiled speeds slower than 1 had 
expected. After speaking with technical 
support and a programmer, STB Systems 
said that additional drivers providing a 10 
percent to 30 percent speed increase would 
be shipping shortly. If the new drivers tru¬ 
ly do increase the speeds, I would seri¬ 
ously consider the Wind/X Ultra, espe¬ 
cially at these prices with a Logitech 
mouse. 



Stealth VRAM 


Except in minor areas, Diamond Comput¬ 
er Systems’ Stealth VRAM is absolutely 
stunning and blindingly fast The $445, 1 - 
MB half-length adapter ships with Sier¬ 
ra’s high-color RAMDAC, supporting res¬ 


olutions of up to 1280 by 1024 pixels with 
16 colors. The Stealth VRAM ships with 
TurboWindows 3,x drivers, a WinRix true- 
color paint program (for 640- by 480-piX’ 
el, 32,768-color mode), and Panacea’s Au¬ 
toCAD ADI (Autodesk Device Interface) 
drivers {see the text box “The Softer Side 
of Speed” on page 181). Six additional 
drivers for CAD, word processing, and 
spreadsheet applications come standard 
with the product. 

The board installs fairly easily without 
the repositioning of on-board jumpers, but 
I did have trouble setting rear-panel DIP 
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The Rds Rate 
CA-SuperCalc 

Than Lotus 1-2-3 And 
MoosoftExcd 


lEQOVa- 

hai you 
^ work 


j j^oden. president of 
IVEcrosoft i^UcT Lodm 


pt >riio resells bQib 

buiit-iti defatdls.” Coftipu.^i Associates and 

Compuier Assoclaiies out- Lotus Products, saj' 


VPHBUSIMESS 
Spreadsheet Report Card 


CA^perCalG 

Lotus 1-7^3 

MlGTOSOfi 

Exttl 

Ease cf use 

7,30 

6.50 

7*11 

Memory Requirement 

7,00 

5*41 

6.14 

Ease of programming 

6,48 

5.86 

6*26 

Ability te manipulate data 

7,31 

6*71 

7,00 

Sorting capabilities 

7,50 

6,64 

6*68 

Provision for software security 

6,36 

5,25 

5.10 

Report writing cap^lFItles 

6*78 

5,33 

6.17 

Ease of use of Interface 

7.45 

6,19 

6.77 

Software Integration capab^litEes 

7.30 

6.23 

6.78 

Ease of data retrieval 

7.50 

6.78 

7.00 

Satisfaction with product profitability 

6.81 

5,75 

6.42 

ChreTall quality of i^uct 

7.70 

7,18 

7*53 

Provision for customer support 

7.52 

5,79 ' 

6.22 

Charges For training time 

6*43 

5,60 

5*71 

Piovisloii fbr technical suppert 

7.34 

5,55 

5,95 

Provision for marketing support 

6,69 

5.71 

5,93 

Docamentatlon & product Infdmnation 

6*90 

6.70 

6.98 

Frequency of updates & revisions 

6^ 

5.75 

6.15 

OVERALL AVERAGE . 


1 6.05 

6,44 


CA90s 



i 


Recently, VARBUS/NESS conducted a sur\^ey of some people who 
know more about spreadsheets than anyone* 

The people who sell, install, and support them for a living* The 
survey asked hundreds of spreadsheet dealers and 
resellers all kinds of questions to find 
out what the pros rate as the best 
spreadsheet. And the pros told them. 

CA-SuperCalc5 

In virtualiy every category from 
ease-of-use to technical support, 
jiu 90S. CA-SuperCalc was rated higher than 

Lotus® 1-2-5® and Microsoft® Excel. 

Were not surprised. While Lotus and Microsoft 
have been fussing over their many different spread 


CA-SuperCalc 



sheet versions. weVe been stuffing one spreadsheet. CA-SuperCalc, 
with everything you would ever want. From spreadsheet linking 
to 3-D graphics and beautiful, presentation-quality output, 
CA-SuperCalc has it all. 

And it runs on just about any PC, 

But the best part is the price. At $14Q00, 
CA-SuperCalc costs less than half the price of Lotus 1-2-3 
and Excel Heard enough? Call 1-8CX}-CALL CAI 
today For the name of the nearest dealer where you 
can buy the best spread¬ 
sheet there is. 

If you're willing to 
spend a couple hundred 
dollars less. 


CHOMJPUTBIt 

XissoqATES 

Soffwore supenor by design. 


© Computer Asscdates International, Inc,. One Computer.Associates Plaza, Islandia, 117S8-7000 All product names referenced herein are trademarks of their respective companies. 

© 1991 by CMP Publications, inc-, 600 Community Drive* Man basset. KSf U030. Reprinted from VARBUSWESS with permission* 
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A public service of rh'is magiizme 


Just One Of The 
50 Million 
Americans Who 
Invests In 
US. Savings Bonds. 


Across the country, 
more and more Americans 
are planning for the future 
of their children by buying 
U.S. Savings Bonds. This 
Little League slugger gets a 
Savings Bond for each 
birthday. As he grows 
older, his Bonds grow in 
value. So he's not just get¬ 
ting a gift, he's getting an 
investment. Find out how 
U.S. Savings Bonds are 
making millions of 
American dreams a reality. 
Call 1 800 4 US BOND for 
more information. 


U.S. Savings Bonds 

Making American Dreams A Reality 



switches correctly. The manual is sHck, 
professional documentation with superb 
artwork. However, the DlP-switch section 
is a bit confusing; it took a few rereadings 
before I set the switches properly, 

Windows installation is equally slick; 
after decompressing the driver files into a 
VRAM subdirectory, a mouse-driven 
menu system steps you through driver in¬ 
stallation. Windows SETUP simply pro¬ 
vides a way to select resolution. 

In Windows, the display is ciystal sharp, 
and applications simply blitz. In every ob¬ 
jective Windows test, the Stealth proved 
the fastest of the S3- and TTGA-based 
adapters I looked at. And this card also 
hustles in the DOS environment, making 
short work of long directory listings. 

Shortly before press time, I spoke with 
the folks at Diamond about non-VB E-com¬ 
pliancy probiems. Diamond’s new VBE- 
compliant BIOSes arrived the nexl day, 
and 1 installed them easily. As promised, 
all my VBE tests and VBE applications 
software ran perfectly. Diamond is sup¬ 
plying the VBE-compliant BIOS to all 
Stealth VRAM owners free of charge. 

Although the $445 list price is a bit 


steeper than that of most of the other S3- 
based cards, and leaving aside minor setup 
difficulties, the warp-drive speeds this ac¬ 
celerator demonstrates secure Diamond's 
Stealth VRAM card a rock-solid five-star 
rating and my overall recommendation for 
today's best buy in acceleration cards. 

Future PC Feel 

As most of these adapters demonstrate, 
accelerating the Windows environment 
improves overall applications performance 
and increases productivity. And most of 
these cards come with drivers for a multi¬ 
tude of other applications as well. 

At present, adding a display-accelera¬ 
tion card with a driver specific to your ap¬ 
plication needs is one of the best paths to 
take to improve the speed of your Win¬ 
dows-based applications. With such a card, 
you can get a feel for what it will be like to 
work on tomorrow’s 50-MHz, 100-MHz, 
or higher-performance PCs—today. ■ 


Greg Loveria is a computer graphics and 
desktop publishing consultant, animator, 
and writer in Binghannon, New York. He 
can he reached on BIX as ^loveria, " 


COMPANY INFORMATION 


Actix Systems, Inc. 
(GniphicsEngine) 

4633 Okl Ironsides Dr., 

Suite 330 

Santa Clara, CA 95054 
(800) 927-5557 
(408)986-1625 
fax: (408)986-1646 
BBS: (800) 927-5557 
Circle 1329 on Inquiry Card. 

Artist Graphics 
(WiTiSprini 200) 

2675 Paiton Rd. 

Si. Paul. MN 55113 
(800) 627-8478 
(612)631-7800 
lax:(612)631-7802 
BBS: (612)631-7664 
Circle 1330 an Inquiry Card. 

ATI TiM:hnologit>s, luc, 
(Graphics Ultra) 

,3761 Victoria Park Ave. 
Scarborough, Ontario, 

Canada MIW 3S2 
(416) 756-0718 
fax: (416) 756-0720 
BBS: (416) 756-4591 
Circle 1331 on Inquiry Card. 


CSS Laboratories, Inc.. 
(MaxGraphics/16) 

1641 McGaw Ave. 

Irvine. CA 92714 

(800)966-2771 

(714)852-8161 

fax: (714) 852-0410 

BBS: (714) 852-9231 

Circle 1332 on Inquiry Card. 

Diamond Computer 
Systems, Inc. 

(Stealth VRAM) 

532 Mercury Dr. 

Sunnyvale. CA 94086 
(408) 736-2000 
fax: (408) 730-5750 
BBS: (408)730-1100 
Circle 1333 on Inquiry Card. 

Hercules Computer 
Technology, Inc. 

(Graphics Station Gold 16+2, 
GraphioH System Gold 24+2) 
921 Parker St. 

Berkeley, CA 94710 
(800) 767-2443 
(510) 540^6000 
fax: (510) 540-6621 
BBS; (510) 540-0621 
Circle 1334 on Inquiry Card. 


Orchid Technniogy 
(Fahrenheit 1280) 

45365 Northport Loop W 

Fremont, CA 94538 

(800) 767-2443 

(510)683-0300 

fax: (510)490-9312 

Circle 1335 on Inquiry Card. 

Panacea, Inc. 

(WinSpeed) 

Post Office Sq., Suite 4 
24 Orchard View Dr. 
Uindonderry, NH 03053 
(8(X)) 729-7420 
fax: (603)434-2461 
Circle 1336 on Inquiry Card. 

PortiKum Technologies, Inc, 

(Eclipse II Model 2) 

3235KifcrRd., Suite 310 

Santa Clara, CA 95051 

(408)736-9135 

fax: (408) 736-2826 

Circle 1337 on Inquiry Card. 

STB Systems, Inc. 

(Wind/X Llllni) 

1651 North Glenvilie. 

Suite 210 

Richardson, TX 75081 
(214) 234-8750 
fax: (214) 234-1306 
BBS: (2)4)437-9615 

Circle 133S an Inquiry CarcL 
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Easier to work in than a 
lemon yellow leisure suit. 


All too often, writing a GUI 
application means dealing with 
complex and unwieldy GUI APIs 
ike MS Windows, PM, or X/Motif. 

Which is tlie quivalent of 
lying to dress fashionably from a 
closet filled with nothing but 
eisure suits and wliite belts. 
Fortunately, there’s 
Alews™, the leading C++ 
class library for quickly developing 
sleek, platform-independent GUI 
applications. 

C’’'’^A'iews completely 
shields you from the u^ess of 




[ f Mr tiMfccts 



An example of how ease-of-use and portability can make toij 

and yom GUI application look good No matter what you're wearing. 


Our free browser is tbe 
perfect accessory. 

C'^Wiews comes with 
C'’"’^/Br!)wse™, a powerful source 
code browser that simplifies C++ 
development, making it a tremen¬ 
dous learning tool for 
novice C++ 
pn^rara- 
raers. 

Experienced developers will 
lik C'^'^/Browse’s excellent 
navigational c^ahilities. 

Plus, a documentor is 
included for automatically producing 



MS Windows 


OS/2 PM 


the underlying GUI environment and API 
—■ slasliingdevelqmMittimeonGUI 
prc^rammir^ ip to 75%. 


high quality documentation of your classes. 


C'"7Views runs on these 
and other plalforras. 


Our C++ classes are always in feshioa 

'Ihe heart of C'"’"A'iews is over 100 proven 
C++ objKtclasses, the most complete C++ 
library for GUI development available. 

All the GUI classes you need are provided; windows, menus, 
bitmaps, dialog boxes, pushbuttons, graphics, as well as classes for 
pereLstent storage, collections, dynamic arrays, and much more. 

C'’ Wiews also provides an easy-to-leam, and consistent 
, interface to MS Windows, PM, XAfotif, and others. 


Liiiainit 

All Eradera^ belong to their respecHtie companies. Copyright © 199^ Uanl Software Limited, 

2 t'axEon Si, SL JaitKiS Park, liHsdtin SWIH OQE, United Kingdom. Call for a free Umi product catalog. 
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Get into hot C++ technology. 

combines with any major 
C++ compiler to give you a sophisticated 
softrare development environment 

So even if your wardrobe isn’t up to 
date, make sure your GUI programming is. 
Order C'’''’^A'iews today 


+44 (0)71 799 2434 FAX: +44 (0)71 799 2552 
Only £250 for MS Windows version 
(inciudes source code). 

Call for pricing on otlier platforms. 



Now £99 

for MS Windows version if you currently 
own any otlier Ul or GUI tool. One per 
customer. Call for similar special offers 
on oilier phitforms. 

Offer ends 30/9/92 

Extra S10 off for a phokfax of you in a 
leisure suit. 










































1,278 MUSES. 1,311 PHOTOS 
655 CHARTS AND GRAPHS. 



ONE SOLUTION. 



The one desktop publishing 
solution that gives you total- 
document control- 
regardless of size. 

Ventura. 

Take The Coniprebemive 
U.S. Silver Dollar Encyclopedia^ written 
by John W. Highhli and published by 


Highfill Press, Incorporated. 

Over 1,200 pages, 81 chapters, 655 charts and 
graphs, 560 full-color separations,. .the entire book 
was produced using Ventura. Now that’s publishing. 

Then there’s Suzanne Carlisle Crowley’s 
lilliputian Paisley. 

Hand-bound and published by Mosaic Press, tiny 
tomes like Paisley used to take the typesetter up to nine passes 



Vantum Publisher^ and VbnLLim DataBase Publisher^ are registered trademarks erf Vanlura Software Inc., a Xerox Company. XEROX'^ is a register&d trademark of Xerox 
Corporation. The Compreh&Dsiv^ U.S. Si/var£to/far Encyctopedfe’* was written by John W Hfeghfill, €'1992 by John W, HighfllL and is a iractsmark of Highrill Press, Incorporated. 
RO. BO)t 365i Broken Arrow, OK 74013. Electronic prepress was provided by EPtC Digital Imaging Center Paisiey was written by Suzanne Carlisle Crowley, ©1990 by 
Mfiiam D. Irwin, and published by Mosaic Press. 












X '^e’l 


48 MUSES. 3 / 4 " 

20 CHARACTERS PER UNE. 



SAME SOLUTION. 


I to get it right. Ventura got it right the first time. That's also 
publishing. 

In fact, Ventura handles massive and micro publications 
with equal ease. It will do the same for your documents. 
All of them-from flyers, sales bulletins, and newsletters 
to catalogs^ manuals, and corporate publications. 

Discover the power of Ventura's complete publishing 
solution-including Ventura Publisher' 4.0 for Windows, 



Ventura DataBase Publisher® and Ventura Color 
Extensions. 

Visit your local Ventura dealer, or call 
(800)822-8221. 

Get the one answer to total-capability DTP. 
Ventura. The Document Maker. 

Ventura 

Softwifare Inc. 

A Xerox Company 



15175 Innovation Drive, San Drego^ CA 92128 • (800) 822-8221 

If .'^992 by V&rttura Software Inc. All rights reserved. 


Circlo 41 on Inquiry Cord (RESELLERS: 42). 





WINDOWS 


A Few of Our 
Favorite Things 


We like to think of the BYTE staff as representative of the community of personal com¬ 
puter users* We have people who use PCs, people who use Macs, and people who use 
Unix machines. We have people who have moved to Windows. Some of them do 
most of their work in Windows now, some pop back and forth between Windows 
and DOS, some use Windows so they can run a favorite application, and some use it 
mostly as a task switcher. 

One thing that*s made the move to Windows appealing is the collection of software 
that runs under Microsoft’s graphical environment Look at all the great applications 
that either have been developed specifically for Windows or have been transported from 
the Mac. Word processors, desktop publishing programs, programming tools, spread¬ 
sheets, databases, draw and paint programs—they’ve all come to Windows. 

We’ve adopted a lot of those programs here at BYTE. The products covered in this col¬ 
lection of‘‘favorite things” are the tools we find ourselves using regularly and the tools 
we pick up to accomplish certain tasks. TheyTe the tools that help us work. 


W hen I first came to BYTE, 1 got 
puzzled looks from other edi¬ 
tors because I used the DOS 
version of Microsoft Works as 
my editing environment. I was 
drawn to it for its simple, yet surprisingly 
capable, word processor. The other inte¬ 
grated applications in the Works bundle— 
spreadsheet, database, communications— 
meant I didn’t need to load down my hard 
disk with full-size programs, most features 
of which I'd never use. 

1 leapt at Works for Windows immedi¬ 
ately on its release. The WYSIWYG word 
processor uses most of the original Works 
key sequences, while taking on a Word 
for Windows-style toolbar. Under Win¬ 
dows 3.1, TrueType fonts make the on¬ 
screen representation of the document even 
more accurate. 

The other elements of Works for Win¬ 
dows shouldn't be overlooked. Most no¬ 
table is the spreadsheet, which also bene¬ 
fits from the Windows environment’s sleek 
interface and scalable fonts. My one gripe 
is that the graphs are still boring and flat. 

Works for Windows supports OLE (Ob¬ 
ject Linking and Embedding) and even 


MICROSOFT 

WORKS 

FOR 

WINDOWS 

$199 

Microsoft Corp, 

1 Microsoft Way 
Redmond, WA 
98052 

(206) 882-8080 
fax: (206) 936-7329 
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provides a special application that’s ac¬ 
cessible through an OLE link: Microsoft 
Draw. This is a simple polygon-drawing 
program, but the di awings are very easy to 
paste into a document and modify later. 

Having everything under one roof 
means all the modules share a single pull¬ 
down menu bar and you can open multiple 


documents of various types simultane¬ 
ously—all as child windows of a master 
application window. Works for Windows 
is small, fast, and complete. It has freed 
me from the need to de vote space on my 
Toshiba T2000SX notebook to large, over¬ 
powered, dedicated applications. 

—TfHn Ya^er 
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D esigned originally for the Macin¬ 
tosh world, Wingz is a perfect fit 
for Windows; this spreadsheet 
was bom to be graphical. All the 
inherent benefits of a Windows 
spreadsheet—effortless graphing and 
charting, desktop publishing-like presen¬ 
tation features, dynamic links to other Win¬ 
dows applications—are naturals for Wingz. 

I often use Wingz to create large tables 
of product features. Each column contains 
information on a single product. To verify 
the data before it gets published in BYTE, 
I fax each segment of the table to the ap¬ 
propriate vendor. With Wingz, I simply 
highlight each column in turn, specify it 



as a report range, and print it. By setting 
the first row as a title, I can have each re¬ 
port automatically include the row head¬ 
ings. I can verify the printout with a quick 
WYSIWYG preview; and if it doesn’t 
quite fit on a single page, I can scale down 
the printout or the sheet itself. 

There are a few idiosyncrasies I wish 
Informix would fix. When you create a 


WINGZ FOR WINDOWS 

$499 

Informix Software, Inc. 

4100 Bohannon Dr. 

Menlo Park, CA 94025 
(800)331-1763 
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horizontal bar chart, the entries are listed 
from bottom to top, the reverse of how 
they are listed on the worksheet. And al¬ 
though you can highlight noncontiguous 
data, you can’t create graphs that way. 

All the stuff this program can do sounds 
old-hat now, but Wingz was doing it back 
when it was cool stuff. Maybe that’s why 
Wingz hasn’t seen a major upgrade in a 
while: It was so far ahead, the other guys 
are still catching up. 

—Stanford Diehl 
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V B (Visual 
Basic) is to 
Windows 
what GW- 
BASIC was 
to older versions of 
DOS: the quickest, 
easiest way to de¬ 
velop simple appli¬ 
cations. VB has in¬ 
troduced countless 
nonprogrammers to 
the power of cus¬ 
tom applications, 
and it offers expe¬ 
rienced developers a fast track to finished 
Windows programs. 

VB looks like a graphical programming 
system. It isn’t; it still depends on proce¬ 
dural (although event-driven) code. The 
innovation is in the way VB ties that code, 
broken into manageable modules, to in¬ 
terface objects. 


The language is a mix of the extended 
BASIC dialect and new directives to han¬ 
dle graphical interfaces and event-driven 
programming. Well-written BASIC pro¬ 


grams arc still the 
easiest to read and 
understand. And 
BASIC’s similarity 
to English makes it 
the easiest “seri¬ 
ous” programming 
language to learn. 

It’s my hope that 
VB will spark a 
trend in program¬ 
ming. Good soft¬ 
ware need not be 
difficult to write. 
Faster computers, 
more disk space, 
and more memory 
make it reasonable 
to expect develop¬ 
ment tools to handle more of the burden. 
VB comes as close as any product to being 
the perfect development environment. 

—Tom Yager 


VISUAL 

BASIC 

$199 

Microsoft Corp. 

1 Microsoft Way 
Redmond, WA 
98052 

(206) 882-8080 
fax: (206) 936-7329 
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B orland’s Turbo Pascal for Win¬ 
dows (TPW) remains one of the 
best examples of a compiler for 
which Windows is both host and 
target. Turbo Pascal’s twin hall¬ 
marks—convenience and elegant OOP 
(object-oriented programming) support— 
carry forward beautifully to the Windows 
environment. TPW’s multiple-document 
interface, thorough on-line help, and inte¬ 
grated toolset make it a joy to use. Thanks 
to the handy WinCRT unit, you can run 
your console-oriented Turbo Pascal pro¬ 
grams under Windows right away. When 
you venture into real Windows program¬ 
ming, you’ll appreciate TPW’s full en¬ 
capsulation of the Windows API. 1 partic¬ 
ularly like the DLL support. All Windows 
language products can call DLLs, but few 



can create them as easily as TPW can. 

Of course, there’s also the OOP ap¬ 
proach to Windows programming. The 
OWL (ObjectWindows library) now pop¬ 
ular with Borland C-f + programmers made 
its debut in TPW. The OWL abstractions 


TURBO PASCAL FOR 
WINDOWS 


$249.95 

Borland International 
1800 Green Hills Rd. 

P.O. Box 660001 

Scotts Valley, CA 95066 

(408) 438-5300 

fax: (408) 439-8088 
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handle dialog boxes and controls and wrap 
frameworks around them, so you can, for 
example, easily create your own multiple- 
document-interface programs. TPW does 
credit to both Pascal and Windows. 

—Jon Udell 
continued 
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I n a single package, Borland C-f+ 3.0 
includes everything a Windows de¬ 
veloper needs. It's a collection of tools 
aimed at the serious Windows devel¬ 
oper. It has a command-line compil¬ 
er, an integrated development environment 
for DOS, a limited Windows-hosted IDE 
(integrated development enivronment), a 
sophisticated debugger, and other pro¬ 
grams and utilities. Borland C-I-+ is the 
most versatile choice if you develop for 
both DOS and Windows. Besides a full 
suite of DOS tools, it has an application 
framework library (Turbo Vision) for text¬ 
mode windowing DOS applications. 

Wars will rage over whether Borland 
C++ or Microsoft C++ generates the tight¬ 
est code, whose environment is superior, 
and whose class library is built on the best 
architecture. This is not the forum for such 
a debate; each package has its strengths. 
But Borland C++ is a fast compiler that 
generates well-optimized, bug-free code, 


BORLAND 
C+ + 

$749 

Borland Internation¬ 
al, Inc. 

1800 Green Hills 
Rd. 

P.O. Box 660001 
Scotts Valley, CA 
95066 

(408) 438-5300 
fax: (408)439-8088 
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and it’s the environment I prefer. 

From inside TCW (Turbo C++ for Win¬ 
dows), the Windows-hosted IDE that 
comes bundled with Borland C++, you 
can edit, compile, test, and browse your 


object hierarchy. Unfortunately, to get full 
optimization or the full-blown debugger, 
you need to revert to non-Windows-host¬ 
ed tools. 

—Steve Apiki 



CORELDRAW 


$695 

CD-ROM version (includes extra fonts and 

clip art), $795 

Corel Systems Corp 

The Corel Building 

1600 Carling Ave., 

Ottawa, Ontario, Canada KIZ 8R7 

(613)728-8200 

fax: (613)728-9790 
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W hen 1 need to redesign my wife’s 
business card or illustrate some 
technical concept for a BYTE 
article, 1 usually reach for Corel- 
Draw. As feature-rich as any 
product in its class, it still manages to keep 
simple tasks simple. The tool palette. 


which seems sparse 
at first glance, both 
shows and hides the 
right amount of 
information. The 
bread-and-butter 
chores—drawing, 
aligning, and filling 
objects, and manip¬ 
ulating text—flow 
straightforwardly 
from the palette and 
work the way I ex¬ 
pect them to. 

But you can get 
as fancy as you 
want to. In one 
case, I needed to il¬ 
lustrate the grid-fit- 
ting that ATM 
(Adobe Type Manager) and TrueType per¬ 
form. No sweat—1 drew a grid, picked one 
of the outline fonts included with the pack¬ 
age, converted it to its constituent curves, 
and then did the grid-fitting manually. 

Version 2.0 brought several nifty fea¬ 
tures. You can use an “envelope” that sur¬ 
rounds a piece of text or line art to mold 
the object into symmetrical or asymmetri¬ 
cal shapes, extrude it into a simulated third 
dimension, or give it simulated perspec¬ 
tive. And you can augment the standard 
set of bit-mapped and PostScript vector-fill 
patterns with your own vector-fill patterns 
made from arbitrary chunks of CorelDraw 
line art. CorelDraw’s import/export filters 
are another strong point. I’ve even used 
the program to transfer art between two 
Macintosh formats. 

—Jon Udell 


HOLLYWOOD 

$499 

Claris Corp. 

5201 Patrick Henry Dr. 

Santa Clara, CA 95052 
(408) 727-8227 

Circle 1091 on Inquiry Card. 

T ime is almost always of the essence 
when I need to pull together a pre¬ 
sentation. Hollywood lets me do a 
workmanlike job against the clock. 
Hollywood’s outliner lets me 
quickly type out my ideas and juggle the 
order of my slides for the best flow. I can 
easily choose slide formats, and with the 
Color Schemes module, I soon have agree¬ 
able background, text, and bullet colors. 
1 haven’t time to be creative mixing and 
matching colors and fills, so I welcome 
the clean, if bland, appearance of the col¬ 
or templates. The overall look communi¬ 
cates a basic level of professionalism. 

My problem with Hollywood stems 
from its complexity. 1 don’t need to do 
presentations regularly; I’ll typically go 
weeks between using the program. But 
when 1 do need Hollywood, I need it up 
and running quickly. 1 find myself walking 
through a few dark alleys as I try to re¬ 
member where commands await, 

Hollywood’s range of features conies 
at the price of a bumpy relearning curve. 
But, except when my blood pressure rises 
against a particularly tight deadline, the 
benefits of Hollywood compensate for this 
cost. 

—Alan Joch 
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Mathematica 2.0: 
the standard for 
technical computing 


The importance of the program cannot be overfooked... It so 
fundamentally afters the mechanics of mathematics " 

New York Times 

Mathematica has the potential to change the woiid of science at 
least as much as word processing has changed the world of writing " 

fnfoWorld 

Mathematica is a startlingly good tool." 

Nature 


Macworld World Class Software Award Survey 



Available across PQ Macintosh^ Unix^ and VMS 
platforms^ Mathematica includes a full range of 
interactive numerical^ grapliical, and symbolic 
computation capabilities, all linked to the power¬ 
ful built-in Mathematica language. Mathematica 
2.0 adds still more features to the proven leader 
in technical computing sof tware, including 
sound generation and flexible external program 
conlm^lnication. 

Mathematica has rapidly become the standard 
for technical computing, with more than a dozen 
textbooks, a quarterly journal, and several newslet¬ 
ters devoted to the system. Mathematica is in use at 
all of the 50 largest U.S, universities, all of the 
technical Fortune 50 companies, and most of the 
world's larger engineering firms. In fact, more than 
100,000 technical professionals and students 
around the world are working with hAathematicu 
every day. 

To find out what Mathematica can do for you, call 
Wolfram Research at 1-800-441-MATH. 


Mad^ematica has also received best software/r]ew product 
awards from: 

Macworld, t99Q-9l MacUsec 1989 

Discover, Busmess Week, 1988 

BYTE, 1989 fnfoWorld, 1988 


Mathematica 2.0 

A System for Doing Mathematics by Computer 


For Moeinfo^h information cirdo 47 , 

For IBM/Compatible information circle 48 , 
For UNIX information circle 49 on Inquiry Cord. 


Mathematica is currsndy available far: 

MS-DOS 386. Microsoft Windows. Macintosh. CONVEX. 

DG AViiON, DEC VAX (ULTRIX and VMSL DEC RISC. HP 9000, 
Apollo, IBM RISC System/BOOO, MIPS. NeXT, Silicon Graphics. 
Sony. Sun-3, and SPARC. 

in US. ^ C&ngds Stwt fft $5^. &ixstionBt discvlifjts mi sfwfenf iwsims aife ffvaibbSe 


WoH^am Re^aarchr Inc,, 100 Trsds Center IJrivs, Cham{]aig»n. \l 01S20'?237. USA 
217-398-0700: fate 217-398-D747: emai!; iiifo@wri.cam. 

Wofftom Research (UK} Ud.. P.O. Box 114. Atiirtgdan. Oxon 0X13 GTO. United King±im 
+441235} 55C 440: fax: +44 (235) KO 445: email: info-LMhwricom 

«1991 WUrnnIliiiiKh.kE AAdtM)DB iisgidonjkvI^nipkijfWiirtTBinFkwiA 
Uadi^ina it not nuiinBd with MattiimiKs Inc, UsthwetHB PeJev REsHaitfL « M^Tach. hic. 

All DThH pfti^ HATttfa MMluod ilfr induriAib of Am naa Boange Rohitt 




Mathematica 2.0 for 
Windows Now Shipping 
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FREELANCE 
GRAPHICS FOR 
WINDOWS 


$495 

Lotus Ctevelopmcnt Coq>- 
35 Cambridge Pkwy. 
Cambridge, MA 02142 
(800) 343-5414 
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M ost people do not 
need to use a pre¬ 
sentation software 
package every day. 
i give, at most, five 
formal presentations during the 
year. So once Tve decided 
what I want to say, I want a 
software package that lets me 
produce good-looking charts 
and graphs as painlessly as pos¬ 
sible. Enter Lotus’s Freelance 
Graphics for Windows. 

Freelance Graphics is easy 
to use. Its SmarlMasier tem¬ 
plates simplify making stylistic, coherent 
presentations. It’s essentially a fill-in-the- 
blanks procedure. When you choose a for¬ 
mat for your slides, Freelance Graphics 
prompts you to “type title here.” You just 
click on the area and start typing. Click 


on die “insert symbol,” and up pr)ps a sym¬ 
bol library of clip art. Freelance’s ouiliner 
Itxiks like the ubiquitous yellow legal pad. 

Freelance doesn’t have the sophisticat¬ 
ed technical charts most researchers and 
scientists rely on. But that lack ts a small 


price to pay for not having to climb a high 
ieaming curve. With Lotus’s program, you 
can produce a professional-quality slide 
show in less than an hour. In that regard. 
Freelance has few peers. 

—^Rich Fridman 
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WINFAX 

PRO 


$119 

DcJrina 

Technology, Inc. 
6830 Via Del Oro, 
Suite 240 
San Jo.se, CA 
95119 

(408) 363-2345 
fax: (408) 363-2340 
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C omputers and faxes should be made 
for each other, but the courtship 
has been a rocky one. Getting fax 
modems to work has too often been 
a head-banging exercise because 
of the non-graphics-oriented world of DOS 
and incompatible standards. 

Enter Windows, along with the new 
generation of high-quality Class 2 com¬ 
puter modems that conform to an industry 
standard. The key to negotiating the mar¬ 


riage of these two 
is a match maker, 
and that’s where 
WinFax Pro comes 
in. With this pack¬ 
age you can fax 
documents directly 
from any Windows 
application just by 
priming; the text is 
sent out through die 
modem instead of 
going to your print¬ 
er. The receiving 
end gets a high- 
quality fax docu¬ 
ment. 

WinFax Pro is an almosi indispensable 
lime- and work-saver. 1 can broadcast a 
fax to any number of people, and I can 
customize cover sheets and logos with a 
few mouse-clicks. Because it also receives 
faxes, WinFax Pro eliminate.s the pesky 
roll of annoying curly fax paper on my of¬ 
fice floor each morning. At least on my 
end, it’s a giant step toward the paperless 
office. 

—Stan Miastkowski 


DYNACOMM 3.0 

$295 

Future Sufi Engineering 
HX)l South Dairy Ashford, Suite 101 
Houston, TX 77077 
(713)496-9400 
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D ynaComm 3.0 blends text- and 
graphics-based computing with an 
elegant interface. It adds Windows 
elements as appropriate, but oth¬ 
erwise, you work with your con¬ 
ferencing system or BBS on its own terms. 

DynaComm has more features than 1 
can enumerate here, including INT 14 sup¬ 
port for dealing with network communi¬ 
cations servers, a reasonable list of trans¬ 
fer protocols, a built-in viewer for looking 
at images in the GIF fomiat, and a robust 
scripting language. DynaComm presents it 
all under a multiple-document interface 
design that makes it easy to organize com¬ 
munications windows, scripting windows, 
and collections of buttons. 

—Stuvs ApikI 
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Introducing the first notebook computer 
designed to make Windows™ a breeze. 


‘ Just mm it on and go. It's that simple. 

The new Tl TravelMate™ 3000 WinSX'"^ 
package is engineered to meet the challenges 
of tunning Windows on a notebook compu- 
I ter That's why it comes with MSWindows*^ 
3.0 and MSDOS^ 5.0 already installed on 
die 60MB, 80M B or 120ME hard drive. So 
I within seconds, you'te into Windows and 
I ready to load your application software. 

But the TM3000 WinSX offers so much 


mote. Like clicking in and out of applica¬ 
tions with a specially designed pointing 
device. An extra-large, easy-tK>see cursor 
that keeps your place as you move from 
screen to screen. 

And Battery^ Pro^^. Designed to extend 
battery life when working in Windows, it 
suspends functions you're not using while 
keeping calendars and other background 
programs currenL So you can pick up 


Inhere you left off. 

Best of all, these Windows features, and 
more yet, come in the industry^'s smailest, 
thinnest and lightest 386SX^^ 20 MHz 
notebcxrk computer. 

Finding out more is a breeze, too. For 
the name of a dealer near you, call 

l-800-527'3500. 

Texas 

Instruments 


MSWindiJWs MS-DOS are registereii irademarks inii Windows is a trademark of MkiujoliCorpurabijn. TravelMiirej WmSXand Batijery' Pro are tr^jemarks otTcxas institimcnts Incorpordriid. 3B6SX is a 

trademark of die 1 ntel Corpotalion. 
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T hink of Act for Windows as a cus¬ 
tomizable contacts database sur^ 
rounded by a set of modules For 
handling differeni functions: a 
WYSIWYG calendar for appoint¬ 
ments and to-do items; a word processor 
with Houghton Mifflin's spelling checker; 
letter and memo templates; activity re¬ 
ports; a macro builder; and a telephone list 
and dialer. In short. Act for Windows is 
a complete environment for people who 
spend much of their time contacting, meet¬ 
ing, and following up with other people. 

Besides the graphical interface, Act For 
Windows offers many improvements over 
its DOS counterpart. The contacts database 
has 71 customizable fields and adds phone 
number, time, date, currency, and integer 
field types. You can schedule recurring 
events, prioritize events, and reschedule 
an event by clicking and dragging il across 
the daily, weekly, or monthly calendar. 
Unlike the DOS version. Act for Windows 
does not print index cards or mailing la¬ 
bels, run on a network, support Fax mo¬ 
dems, or record business expenses. 


ACT FOR 

WINDOWS 

LO 

$495 

Contact Soitware 
International 
1840 Hutton Dr., 
Suite 200 
Carrollton, TX 
75006 

(214)919 9500 
fax: (214)919-9750 
international: 44 
(0) 753 833317 
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1 can take contact information and word 
processing files compiled with Act and 
export them as dBase and RTF flies, re¬ 
spectively. Act doesn't support OLE but 
does support DDE, with predefined links to 
Objectvision, Word, Ami Pro, and Word¬ 


Perfect for Windows. On-line help and an 
intuitive user interface make mastering 
Act for Windows quick and painless. 1 rec¬ 
ommend it if you need to keep in contact 
with dozens, or even hundreds, of people. 

—Rob Mitobob 


LANTASTIC 

$299 

Artisoft 

691 East River Rd, 
Tucson, AZ 85704 
(602) 293 4000 
fax: (602) 293-8065 
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on Inquiry Card, 


=1 LANtastic Network Manafier |1 

Manage ( 

)ptiofis Hel 


'SI 

' m 

Resource^v 

rr 

]• Servef 

'li 

Audit Trail 

'M: 

Quetfe - 

flippl Image 

Password 

Archive 

s 

ConlfdDir 

Select Control Directorsr 


N ovell Nel- 
Ware's 
high pric- 
ing gives 
many a 
,smail business 
pause. For those 
without deep pock¬ 
ets and a full-time 
system administra¬ 
tor, Artisoft's peer- 
10 “peer LANtastic 
is a good solution. 

Administering a 
network isn’t sim¬ 
ple, but Artisoft’s 
LANtastic for Win¬ 


dows makes the chore simple and ekganl. 
This add-on utility makes full use of Win¬ 
dows' abilities: pull-down menus, icons, 
graphics, tind mullitasking. And you don’t 
need Windows on each system in your net¬ 
work (although that’s the optimum setup). 
To use LANtastic for Windows, you 
need a LANtastic network. With LANtas¬ 
tic for Windows on my system adminis^ 
tralor's workstation, 1 can easily handle 
several network tasks at the same lime. 
I can also easily change the network’s 
shared resources with a few mouse-clicks. 
With LAN utilities like this, full-time 
system administrators could very well be¬ 
come an endangered species. 

—Stan Mlastkowski 


I f you've got a CD-ROM drive, you'll 
appreciate an electronic encyclope¬ 
dia. Compton's Multimedia Ency¬ 
clopedia delivers textual data with 
images, sound, and animation. 
Compton's interface gives you a variety 
of ways to access information. If you have 
a particular subject in mind, you can go 
to the Finder and enter the term, or you 
can use Idea Search, which locates re¬ 
quested terms within documents. There's 
a Topic Tree for browsing through broad 
categories of knowledge and a U.S. time 
line for jumping right to historical events. 

Once you find an article of interest, you 
can pull iI into a window and browse 
through it. By clicking on intuitive icons 
(e.g., a camera or headphones), you call 


COMPTON’S MULTIMEDIA 
ENCYCLOPEDIA 

$895 

Compton ’ s N ew M ed i a 
722 Genevieve, Suite M 
Solana Beach, CA 92075 
(800) 532-3766 
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Up images, charts, audio passages, and an¬ 
imated sequences. Compton’s does not 
support hypertext-style links, although you 
can look up the meaning of any word by 
double-clicking on it. 


Ilr 1> 



Compton’s is a wonderful research tool. 
Il should improve your productivity at 
work, as long as you don't spend too much 
time browsing. It's a great diversion, too. 

—Staiif0rd Diehl 
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troducing AST's New Power Pmemium'* Family, 
ith Microsoft® Windows"* performance 4 '/i times 
;ter than Dell® 3V2 times faster than Compaq® and 
imes faster than IBM® and NEC® AST's new Power 
sniium compu ters have put this familiar Windows 
)n on tlie endangered species list. 


Windows Perlormance Benchmark 


AST Power PramFum 4/33 6.678 



H EC PowerMate ^406/331 
(Local Bus) 


1BM PS/2' MEKtel 00 XP 

486 850S-OKD (X6A) 

1.830 

1 Compati Oesk^iD ‘ 48fl33M - 


Dflll FilwBrijne''433B£ _ 


a 


Obsdete 

Igctl 


Based on Gmphlics WINMARK'* msults dt tes^g pertormat on 
33 MHz 4IBOX iv^iems in @40x480 mstHulion witli ^ cdIdis using; 
PC Magazine Labs Windows Benchinark software versian Z.SQl 


From the creators of the world's first 
fully upgradable systems, comes a 
new generation of state-of-the-art 
desktop computers featuring: 

Premium VGA Graphics. Un¬ 
equalled speed is just the beginning, 
.n innovative subsystem supports enhanced video 
solution modes of up to 12^ x 1024 and can display 
er 32,000 colors simultaneously 
ipid-32'' Upgtadability, ASTs award-winning 
ipid-32 technology is still the industry's best, most 
Fmplete upgrade solution. 

rtended Industry Standard Architecture (EISA), 
ke full advantage of today^s EISA I/O cards while 
oteaing your investment in existing ISA hardware. 

ST FlashBIOS. Our simplified, software-based up- 
ade makes updating your Power Premium's BIOS 
lick and easy without chip replacement. 

igh-I^rformance Processors With Cachei Built 
to each Power Premium is a powerful Intel486™ or 
itel386“ processor and an ample supply of fast¬ 
ness cadte memory 

) receive your FREE video, ' ASTs Power Premium: 
movation Reinvented " call l-SOO-87'6-4ASX 

rnarkrr: woiiilwidc fIWl» iMlbUTtUliLiii A5I LniEnunorad m 

■AX Ifl (714) 737-iSlS AST I* » in IJ4 jUPTfnrnCflE Goitfrat S^rvicx Cmt™i 

Tiber C300K92AG»C1M AST. A^ klgf) Vnl FrEdiami and 'aifHid-3Z lc«9 

ftnidilti AST EoBitEh, Inc '[Tie Irilri iMde iE 4 ITidetIUllt of litul Qli [Mjmiu . AI otJw 

nd and pmduo rwniM 4JT inidfflMrlld dif rtgiAKEd Indemarks if Ihccr 
4 1993 AST loc. All lesencd 




COMPUTER 

The Power Of Choice 
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N othing can replace paintbrushes^ 
pencils, pastels, and pens. But 
Fractal Design'"s Painter is a re¬ 
markable digital approximation 
of those tools. Bom on the Mac, 
Painter is a “natur^il-media” graphics pack^ 
age. It tries to simulate the look and feel of 
oil and waterpaint, chalk and charcoal, 
crayons, pencils, and pens. You can make 
paint smear, chalk smudge, ink blot, and 
watercolor drip. Images created with 
Painter have a warmer, more fluid look 
than you get with other packages (exclud¬ 
ing Oasis, a forerunner of Painter). 

There’s a fun aspect to Painter, but it 
can be used as a serious package for cor¬ 
porate and commercial graphics. Annual 
reports, promotional materials, and press 
kits are all dressed up with colorful illus¬ 
trations, usually done in natural media. 



PAINTER 

$399 

Fractal Design 
Corp. 

P.O. Box 2380 
Aplos, CA 95001 
(408) 688^5300 

Circle T085 
on Inquiry Card^ 


yet. Every computer 
it out. 

—D. Barker 


With Painter, an in- 
house designer can 
send creations to a 
program like Pho- 
toStyler for prepar¬ 
ing color separa¬ 
tions. 

Painter requires 
6 MB of RAM; 20 
MB of free disk 


space is recom¬ 
mended. Don’t try 
this package on less 
than a fast 386. 

Because its tools 
are sensitive to 
pressure. Painter is 
best used with a stylus and diglti^Jng tablet. 
You can use a mouse, but it’s not the same. 

Painter is the most tactile, responsive 


graphics package 
artist should check 



I mage editing isn’t always pretty. Un¬ 
less you’re just trying to sharpen 
edges or clean up noise in a scanned 
photo, it can be a complex operation. 
Programs like PhotoStyler (under 
Windows) and PhotoShop (on the Mac) 


will let you do al¬ 
most anything with 
a digital image, but 
they are designed 
for graphics pros 
and have more ca¬ 
pability than most 
people in the ofllce 
need. 

For image jobs 
that don’t require 
PhoioStyler’s pow¬ 
er, I have started 
using PhotoFinish from ZSofi. It has the 
basic filters for cleaning up scanned im¬ 
ages —-color or gray-scale—by sharpen¬ 
ing edges, adjusting brightness and con¬ 
trast, equalizing color shades, erasing 
unwanted objects, and so on. It will convert 


color scans to gray-scale. 

PhotoFinish isn’t Just for cleaning up 
scans, though. It has a box of tools you’d 
find in a paint package, including brushes, 
pens, pencils, paint roller, airbrush, 
smudgers, and color blenders. The group of 
selection tools has a handy pair of scis¬ 
sors that make it easy to cut a complex, 
polygonal shape in one picture and paste it 
into another. The magic wand, on tlie oth¬ 
er hand, tends to be inaccurate. 

What I like most about PhotoFinish is its 
ease of use and simplicity. ZSoft is tar¬ 
geting this package at people who aren’t 
graphic artists but sometimes have to in- 
corj^jorate a scanned image into a docu¬ 
ment. As much as I like PhotoStyler, 
PhotoFinish is less daunting. 

—D. Barker 


PHOTOFINISH 

$199 

ZSoft Corp. 

450 Franklin Rd., 
Suite 100 
Marietta, GA 
30067 

(404) 428-0(108 

Circle 1096 
on Inquiry Cord. 


E very once in 
a while, a 
PC program 
will come 
along that 
has the potential to 
increase a user’s 
productivity by an 
order of magnitude. 

The spreadsheet was 
such a program. 

And, by the incor¬ 
poration of electron¬ 
ic handbooks. Math- 
cad, a mathematical 
solver program, is 
another. 

With these elec¬ 
tronic texts, a user 
can take an equa¬ 
tion, formula, or diagram from a techni¬ 
cal reference book, paste it into a Math- 



cad document with one mouse-click, 
change the values if necessary, and then 


calculate the re¬ 
sults. This certainly 
heats lugging those 
technical tomes 
around, not to men¬ 
tion having to do 
the math yourself. 

At this point, 
MathSoft is offer¬ 
ing two handbooks 
for use with Math- 
cad: Machine De¬ 
sign and Analysis 
from Tyler G. Hicks’ Standard Handbook 
of Engineering Calculations, (New York: 
McGraw-Hill, 1985) and Shackleford’s 
77 i€ CKC Materials Science and Engi¬ 
neering Handbook {CRC Press, 1991). 
The handbooks are priced at $99 and $149, 
respectively. More handbooks are on the 
way. 

—Rich Friedman 


MATHCAD 

$495 

MathSoft, Inc. 

201 Broadway 
Cambridge, MA 
02139 

(617)577-1017 

Circle 1097 
on Inquiry Cord. 
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File 


Access your numbers 
instantly from your 
favorite Windows 
or DOS spreadsheet 

Hot-link multiple 
data files directly to 
Stanford Graphics' 
proprietary 4-D 
70-trillion 
cell spreadsheet. 

Animate the 3-D 
rotation of your graph 
and its actual data 

Instantly identify 
& modify your data 
points with the 
Intelligent Data Cursor.*" 
Simply drag a bar or 
line to change a cell in 
your spreadsheet! 


Click on the Calculator 
for on-the-fly business, 
financial or scientific 
computations 


View and organize entire presentations 
at a glance with the visual slide sorter. 


Effortlessly contour and 
colormap surfaces generated 
from random sample points 


Pull a lever to adjust a variable, as the 
revolutionary Graphics Equalizer"* 
animates changes to your curve-fits 
and formulas on-screen. 


^ Pop up the extraordinary 

I graph gallery of over 160 

g business technical. 

% and statistical graph types 


Automate your presentation 
with master slides outliner, 
speaker & handout notes 


Stanford Graphics for Windows 

Finally...presentation graphics with numerical clout! 


Does your presentation software give 
you all beauty and no brains? Where is 
the substance behind those pretty pic¬ 
tures? What if your presentation program 
had enough data-handling muscle to 
meet the needs of business and statistical 
and scientific users? 

Presenting Stanford Graphics for 
Windows, the first graphics package to 
offer both state-of-the-art presentation 
features and powerful analysis capabilities. 

With on-screen curve fitting, formula 
solving, statistics, and data manipulation, 
Stanford Graphics advances both the art 
and science of technical presentations. 


“Stanford Graphics offers the best of both 
worlds It combines top-notch presentation 
features with unprecedented technical 
sophistication. We were greatly impressed!' 
—Infoworld, 


Sept 16.1991 



Stanford Graph ICS 


All this and Windows too. Stanford 
Grciphics takes full advantage of the latest 
in Windows 3.0 and 3.1 technology, with 
sophisticated DDE, OLE, and TrueType 
font support. 

Stanford Graphics for Windows: 
Presentation and Analysis. 

Rnally, form and substance. 

3-D VISIDNS 

^' GJI Toll Free for Details 

1-800-729-4723 

2780 Skypark Drive, Torrance, CA 90505 
Tel;(310) 325-1339 FAX:(310) 325-1505 


CircU 312 on Inquiry Card. 
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WINDOWPHONE 

$495 

AG Communication Systems Corp. 

2500 West Utopia Rd 

P.O. Box 52179 

Phoenix, AZ 85027 

(602) 582-7000 

faxi (602)582-7111 

Circle 1095 on Inquiry Card. 

W indowPhone is a package that 
you either love or hate; you use 
it all the time, or you feel it*s a 
gross waste of valuable disk 
space. Basically, WindowPhone 
is a fancy phone dialer with some nice 
bells and whistles that are easy to become 
attached to. U connects directly to any stan¬ 
dard telephone outlet (RJ^l I). 

For example, if your phone system sup¬ 
ports Caller ID, WindowPhone pops up a 
window identifying the caller, A call log 
keeps a record of incoming and outgoing 


calls, including un¬ 
answered calls, 
even when your 
PC's power is off. 

You store phone 
numbers in three 
personalized phone 
directories. 

WindowPhone 
lets you add notes, 
maps, and photo¬ 
graphs to every 
phone-book entry. 

To auto-dial any 
number in ihe di¬ 
rectory, you just 
point and click your 
mouse. You can 
pass word-protect 

private numbers and block certain num¬ 
bers, If you really want to get ruthless, you 
can assign special rings to important callers 
and eliminate interruptions from 'less im¬ 
portant persons.” If you work in Windows 
constantly, WindowPhone is a handy way 


to many your phone to your PC. 

The package includes the software, one 
half-size 8-bit PC card, one 120-volt AC 
wall-mountable pt>wer converter, and a 6- 
foot standard modular telephone cord, 

—Ricli Priedntan 


W inCli Pro 3.0 is an inexpensive 
program that adds a command- 
line interface to Windows, But 
wait, you say. Why should Win¬ 
dows need a command-line in¬ 
terface? 

Well command lines can be easy to use. 
When I want to move an entire directory 
structure from one location to anoilier, it is 
much easier to drag it graphically. How¬ 
ever, when Pm removing dozens of tem¬ 
porary and backup files from a directory, it 
is much simpler to type del * . tmp than 
to select them alt individually and delete. 

But wait, you say again. Windows has a 
command-line interface: Jus! double-click 
on the DOS icon and press Alt-Enter. Yes, 
hut what if I don't want to actually run 
DOS programs? All I want is a simple lit¬ 
tle program that leLs me manipulate files 
and quickly launch applications. 

WinCli provides a DOS syntax and 
command set. 11 also has a nice fi le man¬ 
ager, a clock, a screen saver, and pas.sword 
protection; I haven't opened the Windows 


WINCLI 

PRO 

$35 

Eschalon Develop¬ 
ment, litc. 

110-2 Renaissance 
Sq. 

New Westminster, 
BC, 

Canada V3M 6K3 
(604) 520-1543 

Circle 1098 
on Inquiry Card. 
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File Manager since loading them. 

WinCli's most obvious restriction is the 
lack of batch files or other type of scripting 
interface. You can always launch a DOS 
batch file, but the whole point, at least for 
me, is not to load the DOS box. Another 


problem is speed; WinCli writing to the 
screen is an exercise in patience. 

Despite its limitations, I recommend 
WinCli Pro. It's a productivity tool well 
worth the investment. 

—Raymond GA Cote 


M ore Windows 3.0 is one of the 
handiest Windows utilities, es¬ 
pecially when Tm doing desk¬ 
top publishing, since I don’t 
have a large screen. 

If you have a standard VGA screen, you 
can, change your view of a document or 
worksheet by clicking on the scroll bars, 
but that can a pain. More Windows cre¬ 
ates a virtual screen that can be up to 66 
percent larger than your actual screen size. 


What I like best is how you move around 
this virtuaJ screen; if s called pannm}^. You 
bump the mouse against the edge of tlie 
screen, and your view moves. 

Installation is a snap. It creates a MOW- 
iN icon that lets you turn the utility on and 
off. More Windows won't help much with 
some applications (e.g., telecommunica¬ 
tions). but I fmd it useful when f’m work¬ 
ing with PageMaker under Windows 3.0. 

—Anne Fischer Lent 


MORE WINDOWS 

$99 

Arisiosoft 

6920 Roll Center Pkwy., Suite 209 
Pleasanton, CA 94566 
(510)426-5355 

Circle 1101 on Inquiry Card. 
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Introdudne RMa: 

Windows Rx 
Reject Manaffls 


The M Rated Project Manager Now Available For Windows. 


Power changes people. 

Especially project managers. 

They’re working 


CASuperPioject 



smarter and faster 
with new 
CA-SuperProject® 
For Windows. 

It’s the world’s 
most advanced, 
efficient and reli¬ 
able project man¬ 
agement software 
- and now it's incredibly easy to use. 

Total power is yours with just a few 
mouse clicks. Create and edit 
projects. Specify resources, task 
t)^es and durations. Define 
integrated sub-projetts. Build 
top-down hierarchies and task- 
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Mancie wir/i power, using toolsjbrsophfsacaeedplanntf^, 
comprehensive resource management, tracking and controlling. 


advanced and efficient schedul- 
ing algorithms. 

A recent study of the five Mirnosopr 
leading project managers 
proved it. Each was assigned the same 



Report the status qfyour project with detailed 
Gantt, PERT, V\^Sand CosqtResource charts. 

dependency relations. Link multiple pro- 
jeas together for cross-project leveling. 
Perform extensive "what-if" analysis, 
revising schedules as projects progress. 
You can bet your career on its 





Show multiple views qf the same project or 
dijferent projects simultaneously. 

project, but the finish dates varied by as 
much as five months. CA-SuperProject 
For Windows finished first in 2H work- 

Citela 19 on Inquiry Card. 


ingdays-leaving 
Microsoft Projea, 

Timeline 4.0, Project 
Workbench and Project 
Scheduler in the dust. 

There's also a wide 
array of state-of-the-art graphics and 
detailed reporting tools to help bring 
your projects to life. 

For your free Demo Disk, call 1-800- 
CALL CAI. Call today. 

And find out __ « 

what our power lAOMPUTlElt 
windows can do /ISSOCIAIES 

for you, Sofifwore swpenor by ^s/gn. 

CA-StpeiPre^eer 

R)rV\todows 

& i;:iciniputCT AssodatK 1 ntematkmal, Inc,, One Computer Assoclales PUm, 
Lslandia, MV 11738-7000. All pmdiici ruiHes tefeteiiced heiein are iradieirtarks 
of shelr respective companies. 
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CONVERSION ARTIST 

$149.95 

North Coast Software, Itic. 

P.O. Box 343 
Barrington, NH 03825 
(603) 332^9363 

Circk 1T 02 on Inquiry Cord. 

A s someone who works on software 
reviews, 1 deal with a lot of screens 
captured from applications. Re¬ 
viewers send me screen shots in 
all sorts of formats. But BYTE's 
design depanment ultimately wants TIFF 
files, because that’s what it transmits to 
the service bureau that does color separa¬ 
tions for the magazine. 

There are a dozen good programs for 
converting bit-map image formats, but Tve 
settled on Nonh Coast Software’s Con¬ 
version Artist. This package showed up 
one day when I was having a heilacious 
time turning a PCX file into a GIF file. 
Call it serendipity. I loaded the software 
and called up the misbehaving PCX. Con¬ 


version Artist brought it up on-screen in a 
few seconds. 

Converting an image is simple. You 
click on the file you want and then pick 
the target format. If you’ve got a me.ss of 
files to convert, you can set them up as a 
batch process. Conversion Artist can han¬ 
dle just about any tile formal. hi addition 


to the usual PC file 
types and MacPaint 
graphics, this pack¬ 
age can also import 
Silicon Graphics 
RGB, Sun RAS, 
and Amiga IFF for¬ 
mats. 

But Conversion 
Artist doesn’t just 
convert images; it 
also captures them, 
grabbing either the 
entire screen, the 
live window, or a 
user-defined area. 
The package can 
help you save disk 
space by reducing 
the number of colors in an image (e.g., 
from 32-bii down to l6-bii) and by apply¬ 
ing compression to image files. 

Tn the world of publishing, where dead¬ 
lines are always at the door like a barking 
dog, you need tools you can rely on. Con¬ 
version Aitisl hasn’t let me down yet. 

—D. Barker 



TAKENQTE 

$69.95 

ButtonWure, Inc. 
325 II8lhAvc. SF, 
Suite 2IK) 

Bellevue. WA 
98005 

(206) 454-0479 
Fax: (206) 454-1838 

Circle 1099 
on Inquiry Cord. 


O f course you don’t need a com¬ 
puter to take notes or keep phone 
nimibers and addresses. But the 
right sonware can let you do 
things with those notes and num¬ 
bers that you’d be hard-pressed to do with 
note cards. Try searching through a note¬ 
book to find every phone call in which 


you discussed, say, Windows software. 

BultonWarc’s TakeNote is the best pro¬ 
gram I’ve worked with yei for keeping to¬ 
gether and sorting through the kind of data 
1 acquire and use in a day at the office: 
contact names, phone and fax numbers, 
records of conversations. It’s an electron¬ 
ic card tile and notepad combined. All iii- 


fonmaiion is kepi on cards, which have la¬ 
beled field-s For names, addresses, phone 
n umbers, comments, and so on. (There’s 
also a field for binhdays, which seems sil¬ 
ly.) Besides cards, there are templates for 
business cards, credit cards, inventory (e.g„ 
software, music, and videos), personnel 
records, recipes, and free-form notes. 

Once you’ve got the information“Lhose 
hundreds of busines.s cards collected at 
Comdex, For example—into the program, 
you can search through it with the press 
of a button. The search engine looks for 
any text in any cards and can even search 
on the basis of "^‘sounds like.” TakeNote 
will also dial numbers for you. (Just click 
tlic red phone icon at the lop of the screen.) 

TakeNote looks like a stack of cards, is 
easy to figure out, and works smoothly. 
Without this program, my desk would be 
even messier than it is. 

—D. Barker 


THE FAR SIDE 
COMPUTER CALENDAR 

$69.95 
Amaze, Inc. 

11810 115th Ave. NE 
Kirkland, WA 98034 
(206) 820-7007 
fax: (206) 823-0568 
Circle 1130 en Inquiry Cord. 


I t took syntlicatcd ciuloonisl Gaiy Lin- 
son to make us jaded keyboard 
cninchers crack a smile. The Far Side 
Computer Calendar puts some fun 
into the start of another working day. 
Larson’s admittedly quirky humor isn’t 
for everyone; you either love Far Side hu¬ 
mor or hate it. Somehow, however, I have 
a hunch that Far Side humor is a perfect 
match for most serious computer users. 

Amaze realized that folks wouldn’t lay 
down the bucks For computerized comics. 


So^ it made its program do something. The 
Far Side Computer Calendar is a full- 
fledged calendar that’s full of surprises: 
from animated icons of ringing telephones 
and flying airplaties to randomly appearing 
animations (my favorite is the iceberg fiill 
of penguins that floats across the screen). 

The Far Side Computer Calendar is 
available in Windows, DOS, and Mac ver¬ 
sions. To my mind, it’ s one of the essential 
computer programs. 

^Stan IVliastkowski 
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SERIES 


Now Shipping! 16 million colors 

for Windows^ AutoShad^ 3D-Studio"and more. 




The new Genoa MultimediaVGA 
provides 24-BIT true color solutions at 
affordable prices. The graphics 
professional can reach 16 milion 
colors at 640 x 480 and 64,000/32:000 
colors at 800 x 600. 


Standard 24-Bit drivers include 
Windows, Autoshade, 3D Studio and 
more. Of course the MuitimedioVGA 
7900 comes with our popular 
FlickerFree™ and Safescan^ 
technologies. 


Also available Genoa's 
WindowsVGA 8000 series of 
Window accelerater products. 

All this and more from your 
obvious choice in computer 
graphics.. Genoa. 

For more information call your 
distributor or nearest dealer today. 


FLieillFlii ™ 



FLKIitFIfl 


Calf your disfribufor or dealer for a demonstration now. 



Genoa 

SYSTEMS CORPOfiATK3N 


The Ultimate Graphics Solution 


Genoo Systems Corporation 
75 Eosl Trimble Road 
Son Jose, CA 95131 USA 

Telephone- 1 - 408 - 432 - 9(m 
Fax- 1 - 40fl 434 - 0997 

Genoa BBS: 1 -408 - 943-1231 


€) 1991 All tn lh« propeny of tiMil- i^ipeciive cmnei«. S|)(KHfka[ioits urt subjcci id wiitiDuE itoikx:. 
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TRAX 


$99 

Passport Designs* fnc. 

J 00 Stone Pine Rd* 

Half Moon Bay, CA 94019 
(415)726^0280 

Circle 1103 on Inquiry Card. 

I ani living proof that Passport Designs 
has created a MIDI recorder and se¬ 
quencer for nonmusicians. 1 bought 
the iow-end Trax sequencer because 
it works with Software Toolworks’ 


Miracle keyboard, a full-size MIDI key¬ 
board that connects to a PC’s serial port. 
Trax's Miracle drivers let you record from 
the keyboard and play MIDI recordings 
through the Miracle's built’in speakers. 

At its most basic level of operation* Trax 
works like a tape recorder. You click on fa¬ 
miliar buttons (e.g., play, record, rewind, 
and fast forward) to record and play back. 
Trax gives you control of 64 recording 
tracks. You can select a MIDI instrument 
by name to record on each track, and you 
can then play back any combination of 
tracks. You can insert, delete, or edit notes 
of individual tracks and can cut and paste 
blocks of notes or move them around with 
the mouse. Double-clicking on the note 
brings up the Edit Note dialog box, where 
you can numerically set a note’s start time, 
pitch, and duration. 

Even if you canT play a lick, Trax is 
great fun. The program comes with a set of 
canned pieces that you can edit and rear¬ 
range, A real musician will probably opt 
for the professional version of the program 
(Master Trax Pro), but novices can do fun 
and useful work with Trax alone. 

—Stanford Diehl 



We’re Up 
^ on Touch 


hlntilwhicis, iat. 


You can have your mouse- 
driven application up and 
running with touch input in¬ 
stantly, using one of our 
TouchMonitorsand software 
forWindows, OS/2, MS-DOS, 
or Macintosh environments. 
We offer two types of touch¬ 
screen technologies, the larg¬ 
est selection of components 
and development tools, and 
expert assistance, s easy to 
get your application up and 


running on touch. Just call the touchscreen company. 


EiographicsJnG. 
105 Randolph Road 
Oak Ridge, JN 37830 
615-482-4100 


ELOGRAPHICS 

t fi & touchscreen company 
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SPEED READER 

$49 

Davidson Sc Associates, Inc. 

RO. Box 2961 
Torrance, CA 90509 
(800) 545-7677 

Circle 1104 on Inquiry Card. 

S ince 1 was a kid, Fve wanted to 
read like Bookworm on the Bat¬ 
man TV series—almost as fast as I 
could flip the pages. At last, with 
Speed Reader from Davidson, Fm 
on my way. Tlie program, which aims to 
double or triple your reading speed* 
preaches the method of reading groups of 
words instead of plodding along a word 
at a lime. 

After assessing your current reading 
speed and comprehension, the package 
tries to increase your peripheral vision so 
dial you can read several words at once. 
The program provides a series of warm-up 
exercises to get your eyes ready for speedy 
reading. You fix your vision on a black 
dot displayed on-screen; then a group of 
words flash on. By keeping your eyes 
trained on the focal point you must rely on 
your peripheral vision to see the groups 
of words. There’s also a group of eye 
games designed to broaden your range of 
vision. 

Another component of the program 
scans through a selected passage of text, 
highlighting word groups. This not only 
forces you to read ai a programmed pace* 
it also trains you to read words in groups. 
After displaying the passage, the program 
asks some multiple-choice questions to 
test your comprehension. 

This is a fun program with a noble goal. 
Anyone can become more productive by 
increasing reading speed and comprehen¬ 
sion. The reading selecdons are a bit dry^— 
they’re reminiscent of the aptitude tests 
we all took in grade school—but you can 
import your own selections or even read 
from a book while the program times you. 
With its professional software design and 
proven training philosophy, Speed Reader 
should sharpen your reading skills in no 
time. ■ 

—Stanford Diehl 







































































You want a high quality file server with outstanding 
performance, eompatibifity and expandability. So... 


ivy® Norihgate El^nce"486/33 
EISAThe Heart Of 3bur LAN! 


How good is Northgate 
Elegance 486/33e? 

Here's how PC 
summed it up: 

North^te Elegance 433e 
is a turnkey Net]Mi;re^ computer 
mith a ktudabk price.. 

“Its not just the eight toys that 
make this rnaehme special. A 
hard disk controller designed 
specifically to work with 
NetVktref plenty offnernary- 
and bixird-expaiisions capac¬ 
ity; a hefty cooi and quiet power 
supply; and Narthgate'sfocus 
on network-specific support all 
make die Elegance an eoccellent 
choice as a Novell*file server.'' 

^\.Northgate gives network 
administrators everything 
tk^ need — a £umAe>’ system 
with hard disks optimized 
Jbr NetWare, excellent expan¬ 
sion capability and good 
performance..” 

“..Northgate precanfigures 
euery Elegance 433e to each 
network administrator's needs. 
Plug it in and it works” 

'Tto Northgate Elegance 433e, 
with its well-rounded and sen¬ 
sible configuration, has it all; 
a peiformarice/ktitures score 
that's better dum average and a 
dynamite price which together 
create a highenthan-average 
Bang Jbr the Buck score. The 
server is even Novell certified” 



Turn the page tor (dl the benefits o/ov:ning a Sorthgate LAS solntioih.. 


















At Last! Hassle-free lim-Key LAN Sobtion 


Northgate* recognized your 
need for LAN systems that save 
you time, money and aggravation* 
That’s why we pioneered the 
direct sales of full-service LAN 
solutions* Now, it's incredibly 
easy to give your business net¬ 
working efficiencies, because we 
do it all from the installation of 
networking hardware and soft¬ 
ware to service and support* 

The foundation of a Northgate 
LAN is aw^ard-winning hardware- 
including the incredible Elegance™ 
486/3vl EISA file server, recently 
selected as PC 

“Editors’ Choice ” Northgate’s full 
range of performance-engineered 
products allow's our LAN experts 
to custom design your LAN com¬ 
plete with installed networking 
cards and software, to meet your 
broadest business applications* 

Performance Networks 
For Up Tb Hundreds Of Users. 
WTiether you need an entry level 
network for as few as four users or 
a complex LAN with hundreds 
of workstations, Northgate has an 
industry-standard solution that’s 
second to none* Take a look at 
ev^erything Northgate offers: 



Looking for a LAN that can be 
moved without the expense and 
hassle of rewiring? Northgate’s 
wireless technology is the answer! 


Powerful File Servers and 
Woikstations. Northgate offers 
file ser\^ers ranging from our 
386/33 to our 486/33 EISA sys¬ 
tems. And, all are FCC Class B 
certified. Northgate also offers 
you a complete range of work¬ 
stations, featuring our popular 
386SX™/20 systems. 

Choice of Topologies* Northgate 
offers a variety of topologies to 
meet your applications. Select 
from ARCNET, ETHERNET 
Thin Net, or ETHERNET 
lOBASE-T* Token Ring products 
also available. 


Four Network System Envininmeiits. 
Northgate’s strategic partnership with 
Novell allows us to offer you NetWare^ 
386311, 286 2.2, NetWare Lite and 
Lantasticf 

Full Seiw'iee Featuring Support Fnjiii 
Certified NetWare Eliigiiieers. If you’re a 
LAN administrator, imagine the convenience 
of being able to pick up the phone 24 hours 
a day, seven days a week and speak with 
someone who’s on your level. That’s exactly 
what you get when you owm a Northgate LAN. 
Out skilled technicians are backed by Cer¬ 
tified NetWare Engineers and the call is free 
when you purchase NetWare and LAN 
support package through us* 



OCtipj-rl^l S'cinlutJkE' GoBiputrr 9;irMEnu, Inc. IWl. Ml light. rEKTcnL \iitt%iEE, OTnalKcy, EJe^EKt- iiul du-t^trhgitE ''M'' higAuc LIS. ■ndEnuikm.' Rg.ljlBiBd. US. IndEimrfci riF l<f<inlig>t.Ci]ifipuijer SyiiEp,.. «nd (Ik 

IqEeI [arldB kft? flir U.U. Ijidniurki EifJ^tcE. UK. DOS, WiDikiw. jod UtciDKiEt ur L'.K. truliciniih. nj [Eg;jrtecEil IIS. tndemiLrki M MJc-roKiJC Ctvpantkici. HU L. i. regfBerci] UJt. IrMtenurli aF jjuternMIaiul Uwilmii. Uidtiiu., 
rjtH-pontion AD ollivr pradact. bihI bnnd Bimn irc L'.3. tmdifliucii .nil n;gl.tBn>ii IF.S. IndBoujHu □( lihBbr [E.pectL>T ciimfiBiilEa. rrlmknd .p«]Sh»tia[ii Hat^^eci lo cEungp witluut adticc. I'bIbo .Jkiwb da rut IdcJuiIb 





























Backd By Certified Engineers. 



V 

Novell 

Gold 

Aulhoriied 

Reseller 


Look at all the other Northgate extras. 

You also receive free non-diagnostic on-site 
hardware ser\^ice from NCR* for one year. 
As well as a limited one year parts and 
labor warranty and overnight shipment 
of replacement parts at our expense. 
Customized service and support pack¬ 
ages — including extended warranty 
coverage — are also available. 


i 


lb discover aU die advantages of a networking 
solution from Northgate, call us toll free, today. 


“Editors’ Choice” Elegance 
486 EISA Configuration: 

• Intel* 80486/33MHz processor 

• 32MB ofSOnsRAl^l 

• 128K SRAM memory cache; 
read/write-back caching 

• 676MB SCSI 16ms hard drive 

• Giprico Rimiire 5600 SCSI 
controller 

• EISA bus with eight 32‘bit ex¬ 
pansion slots: six hm master; 
two slave 

• 1.2MB 5.25^' and 1.44MB 3.5" 
floppy drives 

• Weitek* 4167 math coprocessor 
support 

• One serial, one parallel and one 
PS/2* style mouse port 

• 300 watt power supply with dual 
recirculation fans 

• Eight bay upright Tower case; 
rcK>m for ei^t external half- 
height devices 

• OmniKey* keyboard 

• 14" monochrome monitor with 
720 X 348 video card 

• MS-DOS 5.0 

• Microsoft* Windows”^ and mouse 

• DiagSoft” QA Plus"* diagnostic/ 
performance software 

• One year limited warranty on 
system parts and labor; five 
years on keyboard 

• On-site hardware service provided 
by NCR* 

• FCC Class B Certified 

• Novell Certified 


"Editors’ Choice” Elegance 
486/33 EISA Configuration 
^17399 

l^ease as lew as B24S,05 per month'^* 

Other Configurations 
Starting At: 113649 

Call For L\N PricingAnd Custom 
Configuration Information 

800-345-8709 

Majtir cofpocaiidds, wn^unK! andgi>rt?nimeiii 

agencies call Matioaal fiu£int$K Accotuita: aoO-S4S^0S9 

USA# tJSOOK9lAGSSl93 PSOl 

Keyboard Sales: 800^326-2446 

Charge U to your VISA. MasterCard. Discover, American 

Express or Ncrthgate Big‘N' Card. 


7073 Kiting Ctoud Drive. Kden Prairie. MN SS344 
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WINDOWS 



JIM K I N L A N 


EIS Moves 

TO THE Desktop 

Executive information systems help you identify key business trends, 
data relationships, and exceptions 




clear, easily adjustable format* For example, a sales manager 
wants to be able to see data by channel and by product* Unwill¬ 
ing to wade through the swamp of printed reports, the manager 
wants to get to the bottom line as quickly as possible* In a com¬ 
petitive business environment, if s imperative to be able to quick^ 
ly identify key business trends, data relationships, and excep¬ 
tions to your plan. (See the text box “EIS in the Real World'" on 
page 210.) 

Once the need is identified, other fundamental requirements for 
the success of an EIS include 

• identifying an individual who has a thorough familiarity with 
the company "s data assets; 

■ gaining the interest, attention, and creativity of the organiza¬ 
tion that will use the system; 

■ management's committing to the projeef s success as well as 
to its ongoing maintenance; and 


new crop of Windows-based prod¬ 
ucts allows you to view, analyze, 
and report on vital business data 
existing in a variety of formats, 

IBM's DB2 in the main¬ 
frame's data bank, to Oracle on the de¬ 
partment's file server, to Lotus 1-2-3 on 
your PC’s hard disk. These products are 
called executive information systems. 

An analogy to an EtS would be the Sun¬ 
day newspaper section that focuses on the 
events of the past week. This section pulls 
together stories from a variety of sources, 
makes them understandable, and provides 
underlying news analysis. An EIS provides 
similar benefits to company managers at 
all levels by providing software tools that 
retrieve company data from many sources 
(mainframe, minicomputer, LAN servers, 
and local PCs) and present this data clear¬ 
ly. Unlike the static newspaper, however, 

ElSes let you scan the data headlines, se¬ 
lectively “drill down" (in hypertext fash¬ 
ion) on a headline to see more informa¬ 
tion, combine this data with other data, 
and make more informed decisions based 
on data that is constantly being updated. 

Originally intended to replace inch-thick 
paper reports, ElSes were first designed 
as specialized mainframe applications, with 
costs starting at $100,000. But the explo¬ 
sive growth of PC LANs has radically al¬ 
tered the EIS landscape. The new realities 
of the marketplace have challenged the efforts of iraditional EIS 
suppliers to keep pace. 

The three products reviewed here have different roots. Pow- 
erPlay 2.0 from Cognos and Lightship 3,01 from Pilot Softw'are 
came from mainframe- and minicomputer-based companies; For¬ 
est and Trees for Windows 2.0 from Channel Computing was 
designed by a company specializing In PC-based solutions. 
While ElSes may appear to package information simplistical- 
ly, the fact is that a colorful, graphical environment helps you not 
only to better understand the data but also to convince others of 
your point of view. So it's not surprising that ail three products run 
under Microsoft Windows. 


Getting Started 

Deciding to go to ElSes is not a sudden decision for most com¬ 
panies. Instead, it is a growing corporate-wide understanding 
that managers need specialized data quickly and presented in a 
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• devoting programmers to design and 
create the user-specillc application* 

First Looks 

A lot of tools let you simply retrieve the 
data that resides on a variety of platforms 
in different formats. For the purposes of 
this review, however, I have defined an 
EiS as having specific capabilities: It can 

• perform data retrieval across a wide 
range of platforms and data formats; 

■ analyze data in a variety of ways; 

“ graphically present the information; 

■ create ad hoc reports; and 

• contain customized applicalion-devel* 
opment tools to build an application 
that automatically performs routine 
tasks. 

All three of the reviewed products pro¬ 
vide simple data access, and none has the 
ability to change data at its source. Each re¬ 
trieves the data that it works with in a fun¬ 
damentally different way—a factor that 
you should consider carefully when you 
determine whether a program’s data mod¬ 
el meets your system’s goals* 

PowerPlay (see screen I) is especially 
different from its counterparts, since you 
develop a specialized database using the 
PowerPlay Creator took Using two input 
files—a summarized data (.DAT) file and 
a definition (.DEF) file—the program ex¬ 
tracts data elements from a variety of files 
and locations* It can extract virtually any 
file format as long as you can convert the 
file to a flat ASCII file format (this could 
include DB2, Oracle, or Lotus L2-3 files). 

The resulting data extract, or ‘"bucket 
of information,” from PowerPlay lets you 
explore the data from any perspective and 
perform searches with pr^ictable response 
times* It lets you download this extract on 
as regular a basis as is practical, hut it pro¬ 
vides no links to the original data sources. 

Since there are no live links, the Pow¬ 
erPlay method is not recommended if you 
need to work with up-to-the-minute infor¬ 
mation or if the extract may not contain 




Screen 1; 

PowerPiay 
extracts data from 
a variety of files 
and locations and 
deposits the 
information in a 
specialized user 
database. 


Screen 2: 

Designed to run 
like an electronic 
dashboard 
monitoring 
company data. 
Forest and Trees 
alerts you when 
certain predefined 
data conditions 
exist 
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Screen 3: 

Lightship provides 
a comprehensive 
range of file and 
network support to 
live data. 


all the information you’re likely to need 
to query. Rather, the PowerPlay model is 
ide^ly suited for organizations whose daui 
is up^ted on a weekly or monthly basis. 
With this product, you can eliminate many 


thorny issues associated with on-line data 
access, such as who has the rights to access 
production files and how live data links 
may degrade network performance. 
Forest and Trees’ data-access method 
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Girl Scouts 
Care for 
the Earth 



Girl Scouts have a tradition 
of caring for the earth. For 
80 years we've been 
recycling, planting trees 
and cleaning beaches, 

This year, millions of Girl 
Scouts nationwide are 
working to help care for 
our environment. 

Won’t you join us? Call 
your local Girl Scout 
council to find out how. 


GIRL SCOUTS 



EXECUTIVE INFORMATION SYSTEMS COMPARED 


A variety of different features and data types supported highlight these ElSes. 



Forest and Trees 
for Windows 2.0 

Lightship 

3.01 

PowerPlay 

2.0 

Price 

$495 

$750 

$850 

Technical 

support 

1 year free; 
toll-free number 

90 days free; 
toll line 

$130 per year; 
toll-free number 

DDE support 

Yes 

Yes 

No 

Data providers 

Standard 

1-2-3, Excel, dBase, 
R:Base, Paradox, 
DataEase, Q&A, Btrieve, 
ASCII flat files 

DDE links 

Any ASCII 
fiat file 

Optional 

SQL Server, Oracle, 
Gupta SQLBase, 

Novell NetWare SQL, 
Teradata, IBM AS/400 
and DB2 

With Lightship 

Lens: dBase, 

Paradox, Oracle, 

SQL Server, 

Sybase, DB2, 

Novell NetWare SQL, 
text files 

None 

Platforms 

supported 

Windows, 

DOS 

Windows 

Windows, 

Macintosh 

On-screen 

alarms 

Yes 

No 

No 

Data model 

Live links 

Live links 

Extracted data 
bucket 


is 180 degrees from PowcrPUiy's. Channel 
Computing’s corporate mission is to help 
you find your data and access it where it 
lives- Thus, all the data links are with live 
data- Designed to run like an electronic 
dashboard monitoring your company's 
data. Forest and Trees (see screen 2) runs 
as a background task to alert you when 
certain predefined data conditions exist. 

Forest and Trees comes standard with 
data providers for common data formats, 
such as Lotus 1-2-3, Microsoft Excel, Bor¬ 
land dBase, Borland Paradox, and ASCI! 
(see the table for a complete list). Option¬ 
al daia-provider links are also available 
for Microsoft SQL Server, Oracle, Gupta 
SQLBase, Novell NetWare SQL, and IBM 
AS/400 and DB2 formats. 

Setting up data-provider links is the task 
of the application builder. As difficult as it 
might seem to do this, Forest and Trees 
relieves most of the connection pain. To es¬ 
tablish the connection, you open the da¬ 
tabase view, identify the location of the 
tile, and fill in the necessary infoiTnation 
about the appropiiate log-in procedure and 
password protection. 

Like Forest and Trees, Lightship (see 
screen 3) constructs live links to data, but 
its data gateway is differenu The base ver¬ 
sion of Lightship relies solely on the DDE 
protocol of the Windows 3.x environment. 

Since this method is limited to accessing 
data from other applications that support 
DDE, such as Excel, Pilot Software has 
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ACTION SUMMARY 


■ WHAT EXECUTIVE 
INFORMATION SYSTEMS DO 

ElSes collect and analyze 
company data from many 
sources (mainframe^ 
minicomputer, LAN servers, and 
local PCs) and present it in an 
easily understandable way. 

■ UKES 

ElSes let you scan the data 
headlines and then selectively 
drill down on a headline to see 
more information. 

■ DISUKES 

Lightship's use of DDE Is more 
restrictive than it may seem; to 
date, few applications have full 
support for DDE. 

■ RECOMMENDATIONS 

If you need live data links, Forest 
and Trees provides the widest 
and most versatile range of data 
support. If s also the least 
expensive of the reviewed 
products. 
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Lucas Management Systems 


^ ' PRESTIGE 


THE ONLY TRUE MULTI USER, MULTI PLATFORM, 
MULTI-PROJECT MANAGEMENT SOFTWARE. 


Screaming users. Missed 
deadlines. Escalating budgets. 
Incompatible hardware. 
Resource conflicts. Fuming 
VPs. IPs the stuff night¬ 
mares are made of. 

Coordinating projects with thousands of 
tasks and dozens of users across multiple plat¬ 
forms can turn into a bad dream — unless you 
have Artemis Prestige for Windows from 
Lucas Management Systems. 

Because it runs under Microsoft Windows, 
Arteniis Prestige speeds up and simplifies 
project planning, reporting, and updating. 
Artemis Prestige for Windows is the first pro¬ 
ject management tool to take advantage of 
client/server architecture — simultaneously 
lowering your CPU costs while boosting your 
LAN’s productivity. 

If your worst nightmares are coming true 
everyday try Artemis Prestige for Windows, 
ItTl make your job so easy it's scary. For more 
information, call 1-800-4-PRO-MGT. 


Haunted By 
Project 
Management 

Nightmares? 


Circle 59 on Inquiry Curci (RESELLERS: 60). 
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EIS in the Real World 


I n contrast to the earlier generation 
of mainframe-based executive in¬ 
formation systems, today’s ElSes 
have been designed to work in a 
decentralized mode, with the desktop 
PC as the primary analytical engine. 
Despite these advances, EIS success 
stories are still the result of pioneering 
efforts by those who can see the bot¬ 
tom-line benefits. 

To many ways, ETS successes are 
more difficult to achieve today than 
ever before. Many companies now have 
data distributed over many different 
databases, locations, and hardware plat¬ 
forms. Pulling it ail together into a co- 
hereni whole requires coordination at 
many levels, but the rewards can be 
worth it, according to those who have 
made die effort, 

Texas Instrumetits 
With Lightship, the T1 (Texas Instru¬ 
ments) plant-automation facility in 
Hunt Valley, Maryland, has been able 
to switch from damage reporting to 
damage control. Before T1 implement 
ed Lightship, information was spread 
around in a variety of reports, and it 
was difficult to anticipate problems. 
With the ETS, managers and engineers 
at many levels (e^g-, cost center, pro¬ 
ject, and site managers, and chemical 
and hardware engineers) can control 
spending on both internal and R&D 
projects. 

The main office used to run a series 
of damage reports to find out what had 
gone wrong when costs for the process- 
automation systems were out of line. 
But since the reports were run after the 
fact, it was too late to do anything to 
fix the problems. Now, with Lightship, 
the managers can control and I rack 
costs as they occur, and they can per¬ 
form damage control in real lime by 
exploring regularly updated project in- 
fomiation. 

Using a hot spot on die screen (i,e,, 
an area that has been programmed to 
pcrfomi other actions when you click 
on it), managers can '‘drill down'’ (in 
hypertext fashion) from die project lev- 
ei to the actual cost elements and com¬ 
pare budgeted dollars to actual costs as 
they occur. Thus, they can see not just 


how much money is left in a certain 
budget but whether or not the money 
is going too fast. 

Lightship interfaces with an Oracle 
database on a DEC VAX system, a local 
inventory system, and IBM mainframes 
in TLs Dallas, Texas, facility. The ETS 
uses a DEC PathWorks network and 
386s mnning Windows. (The Hunt Val- 

1^ espite 
advances, EIS 
success stories are 
the result of 
individual efforts. 



ley plant changed to Windows for Light¬ 
ship; programmers with no Windows 
and little SQL [Structured Query Lan¬ 
guage] experience performed the im¬ 
plementation.) LightsTiip Lens was not 
available at the time of installation, so 
the plant used Q&E, which perfonns 
the necessary functions; the company 
has seen no reason to switch over, 

TI considered several packages be¬ 
fore making its choice. Forestand Trees 
has a hierarchical tree structure and 
didn’t allow the kind of “slicing and 
dicing” that Tl needed. PowerPlay re¬ 
quired detailed data deilniiions, while 
Lightship does not. TI is pleased with 
its choice of Lightship, but the compa¬ 
ny is aware that current versions of the 
other products may no longer have tlie 
difficulties it found when evaluating 
them. 

The only real problem Tl has run 
into with Lightship has been with per¬ 
formance —li subjective problem, in 
this case. Most of the performance 
problems have been linked to variances 
in the network. But for some users, the 
5- to 8-second response time for an EIS 


report request seems slow. Tl was quick 
to point out, however, that in the past 
such reports would have taken days to 
compile. 

As for a wish list of changes or new 
features, the only prominent item on it 
would be a completely ad hoc query 
tool. SQL, it seems, has some limita¬ 
tions. For one thing, it canT do cumu¬ 
lative adds, md Tl would find that abil¬ 
ity helpful. Instead, people work around 
the eonstrainl with Q&E. 

The change from damage reporting 
to damage control that Lightship made 
possible is one of taking control of your 
information. It is the diference between 
acting and reacting. 

Dr Pepper 

The Dr Pepper/7 Up Companies use 
PowerPlay to give upper management 
access to sales and demographic data at 
the company’s corporate headquarters, 
located in Dallas, Texas. The EIS ac¬ 
cesses relational database files resid¬ 
ing on several VAX machines from 
DEC. PowerPlay runs on PC compati¬ 
bles on a Novell network. 

Dr Pepper uses PowerPlay to gen¬ 
erate monthly, yearly, and package re¬ 
ports for its field-sales executives— 
reports thai replace headquarters-gen¬ 
erated paper reports. PowerPlay’s ex¬ 
tracted database is updated monthly 
and then downloaded from a VAX to 
the regional PCs. This monthly extract 
allows the field-sales offices to evalu¬ 
ate the sales performance of local bot¬ 
tlers. Since the extracted regional data 
files are less than 2 MB in size, the lo¬ 
cal office can optionally load the data 
onto a portable PC to graphically re¬ 
view and repi^rt the data at the customer 
site. 

While PowerPlay does not contain 
live data links, Cognos has a package 
that Dr Pepper uses, called Database 
Host Connector, that provides some of 
that functionality. With PowerPlay, Dr 
Pepper sales executives can complete 
most reporting functions in the field. 
The program has also eliminated a con¬ 
siderable amount of rekeying of infor¬ 
mation. 

Dr Pepper has no problem with the 
response time for the system, but the 
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company would like to see some im¬ 
provements in the product. One such 
improvement would be to fully auto¬ 
mate the process of definition file au- 
lomation. Another would be to add 
triggers or alarms to PowerPlay to in¬ 
dicate when certain exception condi¬ 
tions occur. 

On the whole, however, Dr Pepper 
is very pleased witli PowerPlay, Tire 
product has proved to be a time sav¬ 
ing, nexibie aid to decision making. 

Heidelberg Harris 

Formerly called Harris Graphics, Hei¬ 
delberg Harris's Webb printing-press 
plant in Dover, New Hampshire, w'as 
an original beta-test site some years 
ago for Forest and Trees. The EIS ac¬ 
cesses a Novell NetWare network of 
800 clients and 50 servers, plus an 
NCR 9800 and 80 Hew letl-Packard 
9000s njiming Unix on a WAN (wide- 
area network). 

The company uses Forest and Trees 
for a wide range of corporate applica¬ 
tions tliat require the use of live data 
links. One of them, which Heidelberg 
Harris calls Cop on the Block, moni- 
lors the status of orders in the manu¬ 
facturing process. Job-related data is 
*‘swiped'' through magnetic card read¬ 
ers and entered into an Oracle database 
that Forest and Trees accesses. 

Cop on the Block enables top-level 
and operations managers to obtain fi¬ 
nancial, factory, and attendance infor¬ 
mation through database querying and 
reporting on information such as bud¬ 
geted costs versus actual costs and oth¬ 
er accounting information. Forest and 
Trees’ alarm capabihties provide ex¬ 
ception noiification. For example, Hei¬ 
delberg Harris has one alarm set to 
notily managers when any of their em¬ 
ployees are more than 1 hour late to 
work. 

The EIS project coincided wdth the 
firra’sefforts to downsize its main¬ 
frame applications to those built 
around PCs and networks—a client/ 
server distributed environment. For¬ 
est and Trees enables Heidelberg Hai- 
ris to insulate its users from the change 
by maintaining a single view^ on the 
data w'hile the machines change. Be¬ 


cause Forest and Trees c£ui access so 
many different file types to obtain in¬ 
formation, you never even know that 
the underlying hardware is different— 
the view that you see remains the 
same. 

In addition, since queries are easy to 
formulate under Forest and Trees, the 
users can take over this function from 
the MIS department, after a period of 
adjustment. Then, when the MIS de¬ 
partment develops new' applications, 
it has less work to do. It only needs to 
write the transaction-processing func¬ 
tions; the users then write their own 
queries. 

Heidelberg Harris has had a few mi¬ 
nor problems with Forest and Trees. 
They amount more to suggestions for 
future improvements than to actual 
complaints. 

The average response lime for a 
query is not a problem. For example, a 
query of 3200 records tliat joined four 
tabies required just 17 seconds to com¬ 
plete. Response time becomes a prob¬ 
lem only when someone requests an 
"‘order by” index for a nonexistent in¬ 
dex. Then the system must check some 
200,000 records, and the response is 
so poor that the terminal locks up for 
about half an hour. You can reboot to 
free the tenninal, but the transaction 
continues to process in the system, 
consuming processor time. Notifica¬ 
tion that the index requested does not 
exist would be in order. 

Another minor problem exists with 
the Query Assist function: It doesn't 
handle complicated data names (e.g., 
multipari hyphenated data names) 
well. They may be rejected, requiring 
manual alterations, such as the inser¬ 
tion of quotes. 

In the way of a wish list, Heidel¬ 
berg Harris thinks that it would be 
more efficient if Forest and Trees did 
its sorting at the client system, not at 
the server. This change would provide 
more flexibility in setting up reports 
(you could decide on the sort order af¬ 
ter you see what the data looks like) 
and would save bandwidth, since you 
wouldn’t have to request multiple 
transmissions of data for different sort 
orders. 


developed a Lightship add-on called Light¬ 
ship Lens to provide access to popular file 
types like dBase, Paradox, SQL Server, 
and DB2. Lightship Lens passes informa¬ 
tion back and forth from these files to 
Lightship w'ith the DDE protocol or 
through DLLs. 

Using DDE has advantages and disad¬ 
vantages: You will like the automatic up¬ 
date of information from one application to 
another; but for the DDE connection to 
work, all the applications must be memo¬ 
ry-ne^si dent. And the simple reality remains 
that few applications fully support the 
DDE protocol. 

Each of the reviewed programs has se¬ 
lected substantially different approaches 
to building and accessing data for analyt¬ 
ical use. If you don’ t require Live data links, 
the PowerPlay extracted data bucket may 
be the most flexible model, since it has 
the extra benefit of providing predictable 
response times from a data extract that 
could come from a variety of data fonnats. 
But this approach also tends to isolate you 
from the actual data source, so it comes 
as no surprise that Cognos has announced 
a new product, called Impromptu, to pro¬ 
vide SQL (Structured Query Language) 
links to live data. 

If your company requires live links to 
data or wants to make ad hoc inquiries to 
a wader universe of data, then Forest and 
Trees provides the widest range of data 
support in its base package. Lightship, 
however, bolstered by Lightship Lens, also 
provides a comprehensive range of file 
and network support to live data. 

Explorative vs- Predictive 
Wliile data access is a fundamental design 
item for the system implementer, a pro¬ 
gram’s ability to present, analyze, monitor, 
and report on the data is what differentiates 
its funclionalily for you. With an EIS, you 
typically begin by looking at a summa¬ 
rized big-picture view of the data, such as 
sales volume by all products, and tlien drill 
down to more detailed data items, such as 
sales by product by state by channel. 

PowerPlay’s strength lies in its ability 
to “slice and dice” information in myriad 
ways. However, since you must explore 
the data and perform all of the data analy¬ 
sis, the program’s benefits are limited to 
your skill and intuition. To its credit, Pow- 
erPlay’s user interface is cleanly defined, 
and its concise, colorful documentation 
overcomes the fears of even the most un¬ 
initiated. 

As you navigate the data. PowerPlay’s 
pointing cursor changes to a cross when 
if s over a data element that you can drill 
down on to inspect more detailed levels. 
You can alter die data view with a simple 
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WINDOWS/eis moves to the desktop 


menu command. For example, if you want 
to see symp sales by region in a stacked bar 
graph (or six other graph types), you click 
on the menu item; if you want to change 
the data to a crosstab view, you click on 
that menu item—you can even swap the 
rows and columns. If you prefer percent¬ 
ages to sales numbers, you select that menu 
command. When you finish with the data 
analysis, you can use a similarly flexible 
reporting tool to create a range of reports. 

Monitoring Live Links 

Typically, to build a Forest and Trees ap¬ 
plication, some familiarity with SQL and 
networks helps. You must define specific 
queries that result from studying and eval¬ 
uating the system. The result of each query 
is a screen the basic element of For¬ 
est and Trees. The view can contain a .sin¬ 
gle value (e.g., total inventory), a list of 
values (e.g., top lO salespeople), or a graph 
(e,g., the top-selling prodiicls by sales vol¬ 
ume). You must define the data conditions 
that will trigger certain alarms, who should 
have access and to which data views, the 
way to display the data, and how often to 
query the data to ensure that it is current. 

You can create a prototype Forest and 


Trees application in a matter of days using 
SQL statements. If you don’t know SQL, 
the program provides substantial help—a 
Query Assisi function lets you simply pick 
the function and data elements and even 
test the query to ensure that the expected 
value is returned. For example, to define a 
screen view that would order sales repre¬ 
sentatives by sales dollar performance, the 
query might look like this: 

'^SELECT SALESNME, TOTSALES, 
FROM CMPSALES, ORDER BY 
TOTSALES" 

Forest and Trees excels with applica- 
tions that need to monitor data closely and 
set alarms for exceptions. Neither of the 
other programs comes close to its elec¬ 
tronic-dashboard monitoring features. In 
addilion, it can augment its prepro¬ 
grammed applications by submilting ad 
hoc SQL queries against the live database. 

On ihe downside, however, ad hoc SQL 
queries can be prone to problems. Sending 
a poorly constructed query against live 
data files can degrade the server’s perfor¬ 
mance while locking you out from doing 
any other work until it completes. 


Emphasis on Graphics 

Lightship also links queries to live data 
soujccs. It relies on DDE to access its data, 
or on an intermediary link, such as Light¬ 
ship Lens or Q&E (a software program 
from Pioneer Software, Raleigh, NC), to 
provide the DDE passageway for standard 
data sources. 

The cornerstone of Lightship is its high¬ 
ly graphical environment, superior to both 
PowerPlay’s and Forest and Trees’. With 
a modest amount of work, you can design 
brilliant Lightship applications. You be¬ 
gin with a blank screen and manipulate 
objects on it to create the look you want. 
You can shape and size text, graphics, and 
data into each of the designed objects. You 
can even incorporate images {.BMP and 
.PCX) onto the screen for applications 
ranging from human resources’ photo of an 
employee to ihe map of a sales tenilory. 

An area of the screen can also define a 
menu or a hot spof (an area of ihe screen 
programmed to perform other actions 
when you click on it, as with a macro). To 
detect hot spots, you must look for the ra¬ 
dio buttons on the screen or notice when 
the cursor changes from a pointing device 
in a pointing finger. 


THE BEST WINDOWS ALL-IN-ONE CONFIGURATION 


TROUBLESHOOTING/ANALYSIS TOOL FOR THE PC 


raSIMH” 


PROFESSIONAL 



WinSIraift f^ro Tiftc Screen 


screen displays information on each 
Simply click on an area of interest 
to reveal more information. 

Version2.0 shatters the 
Windows barri er to al low the user 
to penetrate down to the hardware 
level for analysis and hardware 
testing and reporting-new capa¬ 
bilities no other diagnostic soft¬ 
ware can match! 

Users may now actively 


WinSleuth Profes¬ 
sional (version 2.0) is the 
completely new edition of 
WinSleuth designed for 
professional diagnostics / 
analysis of Windows ap¬ 
plications for the PC. 

A computer graphic 
system under examination. 





test such hardware as the 


video subsystem, keyboard, serial and parallel ports, tlie 
mouse, disk drives and even memory on the motherboard- 
all without leaving the Win¬ 
dows environment. 

In addition, ver¬ 
sion 2.0 enables the user to 
analyze DOS level informa¬ 
tion, including TSR usage, 

Device Driver, Memory Ad¬ 
dress and Input/Output port 
usage—again without leav- 

ing Windows and when multitasking.Get the information 
you need on memory, disk drive usage and data on Conven¬ 
tional, Extended, Expanded AND Windows DPMI memory 
management. 

Installation Assistant helps make the installation 
of new hardware and easier than ever before. 



T®ctinicd qLie«tlons7 
call 1-800^892-9950 


SI 

d^DARIANA) INC> 


CompuClassics 


YOUR SOURCE FOR SOFTWARE 



800-827-1994/818-347-7500/FAX 818-347-997 


212 BYTE * JUNE 1992 


Circle 18 on Inqulrv Cord. 





















See the DHTerence. 


^^Using each adapter at 
yGA,800^by^600and 
l,024-by-768 pixel 
resolutions^ all test 
images were dis’ 
played crisply. 


-PC Week 


' The intelligence 
built into this monitor 
eliminates all of the 
arm stretching and 
wheel turning so often 
associated with video 
mode changes. ” 


- PC Magazine 







‘^The image is the 
brightest weve ever 
seen, even in the 
brightly-sunlit new 
CADaiyst office. ” 




‘^Nanao thoughtfully 
places the seven most- 
used controls on the 
front of the monitor, 
unobtrusively tucked 
below the faceplate. 

- Macworld 




The Difference Will Excite You. 




Get excited about doing what you've 
always wanted to do with Windows on 
the 9080i's larger 16-inch screen area. Highly compatible, 
in compliance with the Video Electronics Standards 
Association. Convergence & pin-cushioning controls. 

Dual inputs for two computers or two boards. The little 
differences that make for an exciting new monitor. 


Circle 31 on Inquiry Card 
(RESELLERS: 32). 


NAHAO 

NANAO U.S.A. CORPORATION 

23535 Telo Avenue 
Torrance, California 90505 
(213) 325-5202 


Sometimes for high performance you need to give up 
creature comforts. But not with the 9080i. Sit back and 
relax in front of your Nanao monitor and its convenient 
front control panel. Almost every adjustment is \«ithin 
your reach. Nanao Rexscan monitors even align 
themselves with the Swedish MPR standards of low 
radiation emissions and give you an anti-static coating, 
fulfilling your ergonomic needs. 

See the family of monitors ready for the next 
step in high resolution. To see the difference 
for yourself, contact your local Nanao dealer or 
call us at 1-800-800-5202. 


See the difference that the industry experts 
agree has set the Nanao FlexScan 90801 
apart from other monitors. 


Cobr yourself impressed by the Nanao FlexScan 9080i’s 
multiscanning abilities and high resolution. The 1280 x 1024 non¬ 
interlaced resolution inaeases productivity 
and enhances graphics applications 
beyond compare. Its high refresh rate 
(74Hz) is easy on the eyes. And with 
sharper text and brighter colors, the 9080i 
delivers the high quality professionals 
need...and want! 


The Difference Will Comfort You. 


The Difference Will Impress You, 


"Cutting Edge* images created by Joe Lorenzini/Vaiene Bemescut, Huntington Beach. "Living Room* image created by Neolux. Pasadena NANAO and FLEXSCAN are registered trademarks ot Nanao U.SA. Corporation 


























WINDOWS/EIS MOVES TO THE DESKTOP 


With Lightship, hot spots aren’t hard¬ 
wired. They are data-driven, so, as you 
click on a hot spot, it can perform the same 
task that a menu item might otherwise do, 
or perhaps perform some mathematical 
function. For example, you might be able 
to drill down from an image of the East 
Coast region to the East Coast sales fig¬ 
ures by product line, and then again to the 
sales by state. 

While Lightship*s application develop¬ 
ment is not difficult, it requires substan¬ 


tial up-front effort, defining how the ap¬ 
plication should look and operate. Light¬ 
ship provides object-oriented drawing tools 
for creating the screens and objects. 

Pilot Software encourages building ap¬ 
plications with a minimum number of 
graphical screens—Lightship applications 
are simply a series of .LSFs, or Lightship 
Screen Files, that have data connections 
with one another. This economical ap¬ 
proach allows you to flexibly add people 
or departments or to change sales regions 


with little or no modifications to the orig¬ 
inal design. 

Which One Is Best? 

Choosing the program that best suits your 
needs requires careful planning and eval¬ 
uation. It is impossible to recommend one 
package over iinother without knowing the 
requirements of a specific installation. 
PowerPlay gives you great flexibility in 
exploring an extracted bucket of informa¬ 
tion. Forest and Trees monitors corporate 
data like an electronic dashboard and alerts 
you when certain conditions or exceptions 
of your choosing exi.st. And Lightship’s 
highly graphical front end lets you click 
on hot spots to see underlying data and re¬ 
lationships. 

When you complete your evaluation, 
Stan small and provide enough time to do 
a prototype of the initial application. New 
and creative needs will evolve quickly as 
you begin to use the program. Expecting to 
make all the right choices the first time 
you run it is unrealistic; a successful EIS 
installation is the end result of an iterative 
process. However, using an EIS promises 
to significantly alter the way you look at 
data, how you work, and how you com¬ 
pete in the 1990s. ■ 


Jim Kinlan a PC software marketing 
consultani living in Concord, Massa¬ 
chusetts, You can reach him on BIX c/o 
editors, 


COMPANY INFORMATION 


Cliannel Compuiing^ Inc, 

(Forest and Trees for Windows 2.0) 
53 Main St. 

Newmarket, NH 03S57 
(800) 289-0053 
(603) 659-2832 
fax: (603) 659-7590 

Circle T075 on Inquiry Cord* 

Cognos Corp* 

(PowerPlay 2.0, Impromptu 1.0) 

67 South Bedford St, 

Burlington, MA 01803 
(617)229-6600 
fax: (617) 229-1839 
Circle 1076 on Inquiry Card* 

Pilot Soft ware 

(Lightship 3.0 L Lightship Lens 
3 . 01 ) 

40 Broad St. 

Boston, MA 02109 
(617) 350-7035 
fax: (617) 350-7118 

Circle 1077 on Inquiry Cord* 



Made Simple 


Graphics 



Step 1: Select Tools and Objects to draw your design 


Data Flow Diagram 
Structure Chart 
Object-Oriented Analysis 
(E-R Diagram} 

Data Structure Diagram 
Flow Chart 
Window Layout 
Presentation Graph 


Step 2: Link your design anyway you want 
Step 3: Change your design by clicking the symbol, 
each movement is displayed 
Step 4: Flip your designs on the screen like a 
story board 

Available from dealers or directly from the Company: 
Pacific Gold Coast, Corp. 

15 Glen Street, Glen Cove, NY 11542 
(800) 732-3002 / (516) 759-3011 
or fax (516) 759-3014 




Introductory Price: S129 
Major Credit Cards Accepted 


MICROSOFT® 

WINDOWS™ 

COMBfllBLE 


214 BYTE ‘JUNE 1992 


Circl« 6B on Inquiry Cord* 



















System Architect kicks into overdrive; 

Today's Price/Performance CASE Leader 
Now Offers Schema Generation. 


ow you can build applications even 
ster with System Architect's new data- 
ase Schema Generator. And System 
rchitect is so easy to use, even begin- 
Brs will be productive in no time. 

NEW; Schema Generator, 
ranslate entity models^ captured in our 
icyclopedia, into schema for DB2, 
xacle, INGRES, SQL Server, RDB, 
rogress, Paradox, SQL Base, AS400 
JQL), XDB, Sybase, and Informix, 
enerate data definitions for C or 
OBOL programs. And create Windows 
ser dialogue panels. 

NEW: Screen Painter. 

(Call for availability*) 
develop screens for Windows, Presenta- 
on Manager, or character-based apph- 
itions. The screens you create are then 
nked to our encyclopedia. 




lifjf GUI screi^ffs. 

Multiple Methodology Support. 

Vork with such methodologies as De- 
darco/Your don, Gane & Sarson, Ward 
r Mel lor (real-time). Entity Relation dia- 
rams. Decomposition diagrams. Object 
Merited Design (optional). State Transi¬ 
on diagrams. Flow Charts and SSADM. 


Integrated Data Dictionary/ 
Encyclopedia. 

Customize your own data dictionary/ 
encyclopedia, and get multi-user sup¬ 
port with and without a network. 

Advanced Features, 

Take advantage of normalization, rules 
& balancing, requirements traceabilily, a 
network version, import/export capa¬ 
bilities, custom reporting, an extendable 
data dictionary, auto leveling, CRUD 
Matrices, and automated documentation 
(enhanced 2167A — cah for availabOity). 



Gettefait sc forma from ^atiry diai^Farns:. 

A Proven CASE Product, 

IEEE Software Magazine called System 
Architect "a useful, well- 
planned, affordable 
CASE tool." CASE Trends 
found System Architect 
"to be extremely easy to 
use.... with many 
features that are com¬ 
pletely lacking in higher 
priced competitors," 

Toshiba said "System 
Architect stood out from 
many other prospects." 

And System Builder 


called System Architect "truly a price/ 
performance leader." 



Vi^w data DfDs, and sfrnvture charts simtdianeoush. 

Works under Windows 3 
or OS/2 Presentation Manager. 

You get full functionality in each 
environment. 

Affordable. 

System Architect costs from one half to 
one fifth the price of comparable CASE 
products. 

FOR THE REAL-WORLD 
CASE SOLUTION, CALL 
(212) 571-3434 TODAY.* 


POFKIN 

Software & Systems Inc. 

11 Park Place, NY, NY 1(XX)7 
Tel: (212) 571-3434 
Fax:(212)571-3436 


MICRO-SOFT E 

WtNDOAS 

\tlWB 3 j I Cl iqiiliHL''fVOH. > 



SystemArcUtect 


Supporting IBM's AD/Cycle 


System ATchitect logo is a trademark of Popktn Soflwajc 4: Systeiris incorporated. Other 
prnduiit names used herein ar^ fw identiticiition purposes only and may be trademarks of 
their respective companies. Specifications subject to cha^itge without notice at the sole 
disoetion -of the company. Product delivery sub^M:t to avalLibility. 


^Worldwide sales: [taJy 39-49^700366; Germany 49 (0)6151-82077; Sweden 46-&-(0>62fH8100; Benelox; 31-(0}34O6-6553O; England 44^(0)926-881186; EJaewhere 1(212)571-3434 

Circl# 34 on Inquiry Card. 




















































































BUSINESS WEEK 

AEROSPACE DAILY 

AIRPORTS 

AVIATION DAILY 

aviation week & 

SPACE TECHNOLOGY 

biotechnology NEWSWATCH 

BYTE 

CHEMICAL ENGINEERING 

clean-coal/synfuels letter 

COAL WEEK 

DATA COMMUNICATIONS 

EIICTRIC UTiyTY WEEK 

ENGINEERING NEWS-RECORD 

HAZARDOUS WASTE BUSINESS 

INDEPENDENT POWER REPORT 

INDUSTRIAL ENERGY BULLETIN 

INSIDE ENERGY/ 

WITH FEDERAL UNDS 



When you need business infoTmation, why not get 
the total story, instanllyl Word for word. The McCraw-HiH 
Publications Online database gives you just that, U nedited, 
full-text retrieval (except graphics) of articles exactly as they 
are published in McGraw-Hill magazines and newsletters. 

Now you can get information on companies, people 
and products on any topic — pertaining to one particular 
industry^ or search the entire McGraw-Hill library (over 35 
leading publications online) for diverse editorial perspectives. 
Only McGraw-Hill, the world's foremost business informa¬ 
tion publisher, can deliver it all so completely — immediatelyJ 
McGraw-Hill unabridged. 

Access an entire universe of business information. Co 
online with our line. McGraw-Hill Publications OnLinc. For 
more information, including our latest list of publications, 
contact Andrea Broadbent at ( 609 ) 426 - 5523 , Or fax this 
coupon to ( 609 ) 426 - 7352 , 

Or send it to the address below. 

Available through Dialog'', Dow Jones News/Rctrievah, 

NewsNet" and Nexis*, 


INSIDE N.R.C. 

INTEGRATED WASTE MANAGEMENT 

UN TIMES 

NUCLEONICS WEEK 

POSTGRADUATE MEDICINE 

PUn'S INTERNATIONAL 
PCTROCHEMICAi REPORT 

PUTT'S OtLGRAM NEWS 

PUTT'S OILGRAM PRICE REPORT 

SAP'S EMERGING & SPECIAL 
SITUATIONS 

SAP'S REVIEW OF BANKING 
& FINANCIAL SERVICES 

SAP'S REVIEW OF SECURITIES 
A COMMODITIES REGUUTION 

SECURITIES WEEK 

TECH TRANSFER REPORT 

UTIUTY ENVIRONMENT REPORT 

THE WEEKLY OF BUSINESS AVIATION 

UNIXWORLD 


INSIDE F.E.R.C. 


McGRAW-HILL 
PUBLICATIONS ONLINE 

Prrna'ri>n-M]^hisiownRt>ad 
Hisiitsto wn, NJ o%2o U,S. A, 

PleasesenclmeThecompletei 992 tisi:ofyourpijblicaiionsonline. by 

Nome 

Tilb 

Gompanv 

Addiasa 


Qlv Sialft 




AND MORE, .. 
































Yliup network buy fip today's 
business tecbnology markoL 


McGraw-Hill TechNet 




.Data 

Comiiii 




^ENEXTl _ 

As Easy to Use as a PC? 


rHE BUYING PCmn OF 

OPEN SYSTEMS USERS 

^mosoFCsco&ojmos 

RISC STRATEOV 

cHoosmsuN 

SBUSPnOOUCTS 


■ CwcodSffstff^nt 

OtSK OrriMIZAnOM 

■ fJCisimtmngsXkJ 

saSSAOSHUTS 


Ne^voHc Mofxigemefit With Btnd^ew-t- 

^ rrpartnQ 


Microsoft LAN Mon: The First Year 


LAN TIMES 


-.phcjai, 

RCfN >{<1 


McGraw-Hill Magazines. YCur Best Business Partners. 

■ 4- Architectural Record ■ 7- A/C Ryer, Aviation Week & Space Technology, AW & ST China Quarterly. 

AW & ST USSR, Business & Commercial Aviation, World Aviation Directory and Buyer's Guide ■ 20- Business 
Week, Business Week China, Business Week Hungary, Business Week International, Business Week USSR 

■ 28- Chemical Engineering ■ 32C- BYTE, Data Communications, Data Communications International, LAN 
Times, UnixWorldB 39-Electrical World >41-ENR, Construction News Publishing Network (11 magazines. 

4 newspapers) ■ 46- Global Rnance ■ H6- The Physician & Sportsmedicine, Postgraduate Medicine 

■ 114-Modern Plastics. Modern Plastics International ■ 117-Power, Power International 















































The new CA line of 
Windows applica¬ 
tions has arrived. 

It's the most 
complete and inte¬ 
grated family of 
Windows applica- 


dBFast 


tions ever developed. Innovative, 
new technolog>'. And all the latest 
features and functions. They're 
easy to learn. Easy to use. And 
very, very affordable. 

There's new dBFast.'“ The only 
high-performance 
database and dBASE/X- 

MicTOSfjFT. BASE language that's 
WiNtXMS- dBASE compatible. It's 
the fastest and smartest way 
for millions of dBASE users to 
join the Windows revolution. 

New CA-Textor.'" The brand 
new word processor that adds 
power to every memo, 
letter or report you write. 

New CA-Compete!" The 
advanced multidimension¬ 
al modeling, viewing and 
forecasting software. 

CA-Cricket' Image." 

The award-winning profes¬ 
sional image software that 
gives you complete image 
conditioning control. 

New CA-Cricket* Paint." 

The powerful, high-end 


CA-Textor CACompete! 


CA Cricket 


"0 






CACrickcl 

Presents 


SinWtountii^ ^ CASuperProject CA-UpToDate 


m 


m 




v<: 


V/ 


painting software for creative 
and graphic artists. 

CA-Cricket ■■ Presents."The 
most persuasive and affordable presentation 
software ever developed. 

CA-Cricket Graph" With a dozen graph 
types, plus all the color and fonts you' II need. 
NewACCPAC Simply Accounting™ The 
incredibly easy, entry-level 
accounting package. 

New CA-SuperProject* 
for Windows. The experi¬ 
enced project manager that 
gives you the most accu¬ 
rate and efficient project 
schedules in the industry 

And new CA-UpToDate.™ The 
time and resource manage¬ 
ment software that keeps 
track of everything in your 
company's schedule. 

To order your free Demo 
Disk for any of these new pro¬ 
ducts, dial 1-800-CALL CAI. 
Call today. 

And 

you'll never 
have to 
window 
shop again. 


w 

lOO 


dBFast, 

CASupcrPrqJcct 
ami CA Compete' 
at e the three win 
ncrsqfWindowfi 
Magazine's 
"Win Award" 


O 

•-IS 

SU2 
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CioMPunR’ 

yiSSOClATES 

Software superior by design. 


CJ Computer Associates International, Inc.. One Computer Associates Plaza. Islandia, NY 11788-7000. All product names referenced herein are trademarks of their respective companies, 
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WINDOWS 



DANA HUDES 


Image Magic 

Scan, compose, enhance, retouch, 
and print color, gray-scale, and black-and-white images 



C olor bil-map image-editing prod¬ 
ucts for Windows bring some of 
the sophisticated capabilities of 
expensive color-prepress worksta¬ 
tions to the desktop. While pho¬ 
tographers and graphic artists are the pri¬ 
mary users of these packages, you can use 
images prepared with them in desktop pub¬ 
lishing, in presentation graphics, and for 
photographic purposes (see the photos). 
You can create slides, prints (on a trans¬ 
parent—for overhead projection—or 
opaque base), negatives, or color separa¬ 
tions for four-color printing. 

I recently looked at three of these prod¬ 
ucts; PhotoStyler 1.1 from Aldus (Seattle, 
WA), WinRix 1.1 from Rix SoftWorks 
(Irvine, CA), and Image-in-Color Profes¬ 
sional 3.0 from Image-in (Min¬ 
neapolis, MN). All three 
support multiple documents, 

DIBs (device-independent bit 
maps), button bars, the Clip¬ 
board, and pull-down menus. 

Virtual memory in 386 en¬ 
hanced mode enables you to 
work with multimegabyte bit¬ 
map images. The Windows print¬ 
er drivers allow easy support for 
high-end output devices, such as 
PostScript imagesetters, even when 
you don’t have one attached to your 
computer. Inactive image windows 
can be reduced to icons. 

Image windows can contain true dupli¬ 
cate copies of the same image, a different 
view of the same image, or another image. 


**Zoe, ” **Dutch Sunflowers, ” and **Nymph'* (counterclockwise 
from left) are all true color RGB (24-hit) images. **Zoe" and 
''Dutch Sunflowers" were scanned from 35mm slides; 

"Nymph ” was created with PhotoStyler. On the flowers, 

I used a circular selection, centered on the flower, inverted the 
selection, and cleared the rest of the image to black / then set 
the background color using the eyedropper and used the 
magic wand to select the various leaves and clear them. 
Zooming in, I used the eraser to clear petals from the other 


flowers and other unwanted material. For the image of the 
young woman, / again used a circular selection, but I copied 
the selection to the Clipboard. Then / used Mask Export 
and Mask Import to copy the selection circle to the center of 
the edited flower. The girl's face was pasted from the 
Clipboard into the selection. The fde was saved as a 
compressed TIFF; the image size was 694 KB, and the file 
size was 341 KB. 
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IMAGE EDITORS COMPARED 


A variety of features is available with each of these packages. Choosing one is often a matter of balancing necessary 
and desired features against price. 


lmage>in-Color PhotoStyler 1,1 WInRix 1.1 

Professional 3.0 


Calibration 

Scanner 

Display 

Printer 

No 

No 

Automatic 

No 

Yes 

Manual 

No 

No 

No 

Prescan 

Yes 

Yes 

Yes 

Scanning 

activation 

Dialog box or 
button bar 

Dialog box 

Dialog box 

Scanners 

supported 

Microtek, Sharp, 
and Epson 

Microtek, Sharp, Kodak, 

Epson, HP. and Nikon 

Sharp, Epson, 
and HP 

Button bar 

Positioning 

Number 

Type 

Fixed to left 
of window 

One 

All 

Anywhere In window 
or hidden 

Two 

Paint, Select 

Anywhere in or out 
of window or hidden 
Two 

Raster, object 

Selection 
tool placement 

Dialog box 

Button bar 

Button bar 

Geometric 

tools 

Lines, ellipses, 
rectangles, open and closed 
Bezier curves, polygons 

Lines 

Lines, eliipses, 
rectangies, B§zier 
ounces, polygons 

Text 

Bit map 

Bit map 

Object 

Typeface 

selection 

Slider for entire 
alphabet 

Letter of 
your choice 

No sample 

Changing scan 
resol utiorv 

Yes 

(no scaling) 

Yes 

(with scaling) 

No 

Image-enhancement 
gamma functions 

No 

Yes 

No 

Image portion 

selection 

tools 

Rubberband rectangle, 
square, ellipse, circle, 
irregular area, magic wand, 
single line of pixels 

Rubberband rectangle, 
square, ellipse, circle, 

Irregular area, magic wand, 
single line of pixels 

Ellipse, lasso, 
rectangle, magic 
wand 

Soft Edge depth 

32 pixels 

5 pixels 

No limit 

Color-matching 

standards 

No 

No 

No 

File formats 
supported 

IMG, PNT, Targa, PCX, 

GIF, TIFF, and BMP 

Targa, PCX, GIF, 

TIFF, and BMP 

WMF, Targa, PCX, GIF, 
TIFF, HIX, and BMP 

Technical 

support 

M-F 9 AM-^ PM CT; 
no charge: 
toll-free number 

BBS: (612) 888-2324 

M-F 7 AM-5 PM PT; 
no charge: 
toll call 

BBS: (714) 476-0728 

M-F9AM^ PM PT: 
no charge; 
toll-free number 

Price 

$795 

$795 

$495 


Multiple views let you show different mag¬ 
nifications of an image, zocrmed in or out. 
You can also scroll around an image that's 
larger than its window by using horizontal 
and vertical scroll bars, 

I evaluated the packages on three sys¬ 
tems: 

• a standard VGA-equipped 20-MHz 386 
with a 14-ineh analog monitor, 8 MB of 
RAM, a mouse, and 30 MB of available 
space on a 116-MB IDE hard disk; 

• a 33-MHz 486 with 16 MB of RAM, a 
mouse, a 700-MB hard disk. Super VGA 
(at 1024 by 768 pixels), and a 15-inch mul¬ 
tiscan monitor; and 

• a 33-MHz 386 with 12 MB of RAM, a 
trackball, 1024- by 768-pixel Super VGA, 
and a 15-inch multiscan monitor. 


Connected to the 486/33 were Microtek 
ScanMtxker 600Z flatbed and 1850 35mm 
transparency (slide) color scanners. Lat¬ 
er, I connected a Mitsubishi 20-inch mul¬ 
tiscan monitor and a Mitsubishi 3600-30 
300-dol-per-inch dye-sublimation color 
printer to the 386/33, The 486/33 and 386/ 
33 are part of a Novell network with about 
1 GB of available space on tlie server. 
During this review, I generated about 
100 MB of images. Based on my experi¬ 
ences, I recommend certain minimum con¬ 
figurations with these products. A 386 is a 
must, with at least 60 MB of available disk 
space prior to installing the image editor (to 
leave room for the Windows swap file and 
a few moderate-resolution images). 

In addition, 4 MB of RAM is a practical 
minimmo when working with scanned im¬ 


ages at a modest display resolution, such as 
640 by 480 pixels—8 MB for better per¬ 
formance and lui’ger images. To work more 
comfoilably with larger images, you would 
want 16 MB of RAM (or more if you use 
Windows 3.1). Image Hies tend to become 
gigantic, so more (fast) disk space is al¬ 
ways helpful. 

Scanning Images 

To bring photos into the PC, you scan tliem 
with an image-editing program. All three 
of the programs discussed here activate a 
dialog box for scanning from a pull-down 
menu entry. Image-in-Color Professional 
also has a scan tool on the button bar. Since 
WinRix does not support Microtek scan¬ 
ners (see the table), T couldn't do a hands- 
on evaluation of its scan capabilities. 
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Team up with Hercules and 
Windows 3.1 and transform 
your computer into a lean, 
mean graphics machine. 

For dazzling photo finishes, 
Hercules true color accelerators 
deliver photo-realistic images 
in 32,768 to 16.7 million colors! 


Yom* system needs more horsepower to handle 
Windows — put Hercules imder the hood and 



Hercules Windows Accelerators: Hercules Graphics 
Station for ISA and PS 12 buses, Hercules Graphics 
Station GOLD and the Hercules SUPERSTATION line 


outrun sluggish VGA and SVGA The 
on-board programmable TI graphics 
processor also means you’ll keep pace with 
advancing software technology. 


And to see real detail, Hercules gives you 
high resolution and hi^ refresh for 
flicker-free vibrant displays. 


Benefit from Hercules’ 

10 years of proven hi^ 
performance graphics 
experience. Hercules’ 
award-winning techniced 
“pit crew” is there if 
you need them. 



Peflofniance. 



With a Hercules accelerator 
your colors wiU ZOOM 

for well under $500. 



MICROSOFT^) 

WlNtX^VS- 

COMBVnBLE 


For more information and the 
name of a dealer near you, call 


800-532-0600. 



© CopyriolM 1992 Heiciiles CMpiier ledindon, ine., 921 Parker Sueei Rerkeler. CA 94/115)9 54IM Hercules Nercnies Cfapfeics StaiiiM, Hercries Iraihics Siation EOID siii Herales SliPfRSIAIION are eadwirks at Heresies Caipoter lecbaeleijy, lie. All eilur 
iradect aames are trademarks»(tlieir resieoive owners who are noi associated witti Horcoies. 


Circle 29 on Inquiry Card. 














WINDOWS/IMAGE MAGIC 


ACTION SUMMARY 


■ WHAT IMAGE EDITORS DO 

Windows 3.x-based image 
editors scan, compose, ennance, 
retouch, and print color, gray¬ 
scale, and black-and-white 
images. 

■ LIKES 

The functionality of these products 
opens the color frontier to a 
world of image magic on the PC. 

■ DISUKES 

None of these products 
implements any color-matching 
standards—a potential problem 
when dealing with scanners, 
monitors, and printers. 

■ RECOMMENDATIONS 

For the most versatile panorama 
of color image-editing 
functionality under Windows, 
PhotoStyler wins "best-of-three." 



All three products support a quick pre¬ 
scan. This is a low-resolution gray-.scale 
or black-and-white scan that’s much quick¬ 
er than a full-color» full-resolution scan of 
the entire area. You just drop a rubberband- 
style box over the area. This worked in 
my tests of PhotoStyler, but not with Im- 
age-in-Color Professional, although it has 
the feature. 1 called the company and was 
told that for a flatbed scanner, Image-in- 
Color Professional needs a new driver that 
should be shipping by the time you read 
this. All three products let you scan three 
types of images: color, gray-scale, and ‘‘bi¬ 
level” (i.e., black-and-white). 

Both PhotoStyler and Image-in-Color 
Professional support changing resolutions, 
but the latter does not support scaling (i.e., 
percentage resizing) at .scan time. Photo- 
Stylcr also supports image-enhancement 
gamma functions at scan time to lighten 
shadows or darken highlights. Gamma 
functions are more useful when scanning 
from film (negatives or transparencies) 
than from a print, since such compensa¬ 
tions can be made in the final print. 

When you’re working with photograph¬ 
ic images, consistency in the representation 
is important. None of the three products I 


looked at implements any color-matching 
standards. This becomes an issue in deal¬ 
ing with the different devices in the pro¬ 
cess: scanner, monitor, and printer. Stan¬ 
dards range from a gray-scale card to the 
Macbeth Color Checker to the Pantone 
process colors used in color printing. 

PhotoStyler supports display calibra¬ 
tion, known as gamma correction, and pro¬ 
vides a method for determining the gamma 
values for each of the RGB channels. Both 
PhotoStyler and Image-in-Color Profes¬ 
sional support gamma correction for a 
printer. Image-in’s package provides an 
automated printer-calibration process; Pho¬ 
toStyler, a manual one. WinRix does not 
support printer calibration. 

None of the three supports calibration 
for scanners; if it’s required, you’ll have to 
correct the images individually with Tune 
Gray/Color. In contrast, Micrografx Pic¬ 
ture Publisher (which I received too late to 
fully review for this article) provides a col¬ 
or and gray-scale calibration process for 
scanner, printer, and display. 

Changes and Modifications 
While all three products are intended for 
manipulating true color RGB (24-bit) bit 


Interactive true-color image 
presentations with multi-media 
control at your command. 





Presentation Power 

• Windows 3.1 compatible 

• Full 16-bit and 24-bit support, with optimized polette 
color compression on 256-color systems 

• Attention-grobbing tronsitions between images 

• Ultro lost loading for BMP, TIF, PCX, GIF, TorgodGA, 
VST) and other formats 

• Portable presentation generotion; one file contains the 
entire runoble show - copyright /reel 

• Speaker notes: print your notes ond images 

• Fde conversion: save ony imoge os a Windows bitmap 

• ImogeQ Viewer (sold seporotely): con be controlled by 
your application through Windows DDE 


Ease Of Use 

• Slide sorting by name or visual matrix 

• Automatic, multiple visuol imoge directories 

• Preview window for full size imoge display 

• Cut ond paste of text, graphics and images from any 
other Windows opplicotion thot supports the clipboard 

Presentation Control Language 

• Fufl multi-media support at the MCI string level: 
incorporate audio, video and device control 

• Control of imoge sequence with keyboard and mouse 

• Looping, conditional branching, rondom imoge occess 

• Adjustable run level odapts presentation to audience 


imogcO b 0 reghlerad tmianiorlt oi Imogi MorthTdbni^m-lllMuKSfltrdumifcifMkraiahCatpmiiH-lungescaaleiif TrambmAilCanM@l9fl 




ImageQ® $349 • Contact (800)363-3400 

lmemoliond:(51f)S70-9ll1 hn:(SI9)S7(»-9140 
Imoge North Technologies Inc. ■ 180 King St. S., Suite 360 
Waterloo, Ontario, Conodo ■ N2J1P8 ■ Dealer inquiries Wekome 
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• A turrentDrafix Windows CAD user 
increase in redraw and entity Dick perl 


For your copy of Drofix Windows CAD 2.0, 
call f-800-23l-SS74 or fox HIH91-80I3. 
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maps, most people don’t have a 24-bil dis¬ 
play adapter. Although the Windows dis¬ 
play device drivers will do the color re¬ 
duction, the results are not acceptable to 
the developers of these packages. Each 
one implements its own RGB color-scaling 
method and hands the already-scaled DIB 
to the driver for display. 

1 evaluated the quality of each product’s 
256-color simulated 24-bit color display 
at 1024 by 768 pixels on the Mitsubishi 
20“inch monitor. The unequivocal champ 


for clarity was WinRix, which managed 
to retain detail even in low-contrast im¬ 
ages by not using a dither pattern. Photo- 
Styier came close to WinRix, but Image- 
in-Color Professional came in last with its 
obscuring dither pattern. 1 looked briefly at 
Micrografx Picture Publisher, and I con¬ 
sider it tied for second place with Photo- 
Sty ler. Image-in-Color FYofessional’s dis¬ 
play was definitely inferior. 

The importance of this clarity was em¬ 
phasized when I tried to do some detailed 


editing on a girPs head-shot picture, clear¬ 
ing the background away from her hair. 
With the Mitsubishi monitor and Image-in- 
Color Professional, and then PhotoStyler, 
I couldn’t tell hair from background. With 
WinRix, 1 could clearly discern where her 
hair ended and the background began. 

In all three products, frequently used 
functions, such as the paintbrush, are tools 
on a button bar. With PhotoStyler and 
WinRix, you can position each button bar 
anywhere in the application’s window or 
hide it from view; WinRix also allows you 
to put the button bar outside the document 
window so that it doesn’t ob.scure any part 
of the image. 

PhotoStyler has two button bars, Paint 
and Select, with two columns each. Win¬ 
Rix has two alternating button bars: one 
with raster (paint) tools, and the other with 
object (draw) tools. Image-in-Color Pro¬ 
fessional has one fixed button bar to the 
left of the application window. 

The painting tools in all three packages 
have controls to determine how and when 
to deposit '‘painf’ on the picture—always, 
hue only, additive, tiansparency, flow rate, 
and so on. You can try out the effect in 
the scratchpad area in the tool dialog box. 
The only geometric tool PhotoStyler pro¬ 
vides is "paint a straight line.” With Image- 
in-Color Professional, you can draw (paint) 
lines, ellipses, rectangles, open and closed 
Bezier curves, and polygons. With Win¬ 
Rix, you have five object-draw tools: line, 
square and rectangular box, ellipse and 
circle, Bezier curves, and polygon. Since 
they are objects, you can individually edit 
them afterward (as in CorelDraw). When 
you save a WinRix image with objects, 
the objects are automalicaUy saved in Win¬ 
dows Metafile (WMF) format. 

Since text is supported through Win¬ 
dows, all die fonts you' ve installed in your 
copy of Windows are automatically avail¬ 
able. An outline font generator, such as 
Adobe Type Manager, increases selection 
and quality of compatible typefaces. 

PhotoStyler and Image-in-Color Pro¬ 
fessional incorporate text into the image 
as a hit map. WinRix text is in outline form 
when created and saved in the separate ob¬ 
ject layer. As with all WinRix objects, you 
can rasterize it into the bit map whenever 
you like. This ability is especially signifi¬ 
cant when you’i e using Adobe Type Man¬ 
ager, because if you leave the fonts as 
objects they will be printed at the full res¬ 
olution of the primer (e.g., 300 dpi) in¬ 
stead of that of the screen (e.g.* 72 dpi)— 
and, therefore, at the correct type size. 

However, WinRix counters this advan¬ 
tage with the difficulty of selecting a suit¬ 
able typeface (it doesn’t provide a sam¬ 
ple). PhotoStyler will convert any letter 


Subscription Problems? 

We want to help! 



JmJ you have a pnjblem with your BYTE subscription, 

I 1 write us with the details. We’ll do our best to set it 
* * right. But we must have the name, address, and zip of 
the subscription (new and old address, if it’s a change of 
address). If the problem involves a payment, be sure to 
include copies of the credit card statement, or front anti back 
of cancelled checks. Include a “business hours” phone number 
if possible. 

BVTE Magazine 

Attn. Subscriber Service, P.O. Box 555 
Hightstown, NJ 08520 
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Customer No. 
32482 
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Stickle 
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PI 
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Design CodeBase __ 
Browse/Edit screens using 
any resource toolkit. 


Multi User 

Portable (DOS, Unix,...) 
Royalty Free DLL 
C++ interface included 


i 


hionofu 


[ CodeBase 4.5 






Use CodeBase 4.5 from Visual Basic 
or Tiirbo Pascal for Windows. 

Use the super-fast, super-small FoxPro 2.0 
CDX or the Clipper NTX index files. 

" Our product was too slow under FoxPro 2.0, 
so we rewrote it in C using CodeBase. Now 
it is incredibly fa.st." 

Jeff Reed, DCS Computer Services 




The C Library for DataBase Management 
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/ I JUST ^ 
LOST CONTROL 
OVER THE 
FLASHY SEIGE 
COLOR SCHEMEI 


MY 
SOSS 
MADE ME! 


I'M 

ALLERGIC 
TO FRUIT! 


Reason is the Aox MicroMASTER 


1 HBE AK UnS OF (HAr 


Compatible Upgrade to 386’ and 486" Technology 



Features of the MicroMASTER: 

Easy one^tep Installation— 

no chips to pull or drivers to Install 

Supports up to IfiMB of .12-blt 
momory on board 

Runs new generation 8E)386-based 
operating systems and applications 

Compatible with IBM PS/2 models 
SO, SOz, 5SSX, GO, 65,70, SO, 90 and 9S 

For further information on the Aox 
MicroMASTER 386,486 or our other fine 
upgrade products, call us toll-free at' 

1 < 800 < 232<1269 



If you bought your 16- or 32-bit PS/2 for its 
advanced bus architecture, congratulations,,. 
because now, Aox MicroMASTER cards let you 
upgrade all your original PS/2s to the processor 
and memory level you need today. 

A Fast, Reliable Way to 386 and 
486 Performance and Convatibllity 

The MicroMASTER 386 and MicroMASTER 

486 are BUS MASTER adapter cards that simply 
plug into any slot of a MicroChannel-based 
PS/2* The MicroMASTER takes control of the 
bus and turns your 28fh or 386-based system 
into a 386- or 486-basecl powerhouse! 

Your new 32-bit architecture opens up 
a new window to DOS 5,0’^ OS/2 “ Windows 3.0'" 
DESQview 386’" and UNIX " to name a few. 

And the MicroMASTER has more than enough 
power to serve as your platform for office auto¬ 
mation, database management, file server 
applications and software development. 

Aox 


DOS Lotus 1>2>3 

IS 30 40 SO Tfi 90 



DOS Paradox 3.5 

IB 30 45 «0 73 



Windows AmiPra 1.2 

ID 20 3D 40 30 C 



Benchmarks Giiown In Ihase chartG are teased on real 
world applications, taking Into acoouni GFU, memory, 
disk,, and vtdeo perferrnflnce. Smaller numbers 
indicate fiigfier performartce. 


MicroMASTER 

4a6Tolteti Pofid Road, Waltham, Klassachuselts 82154 f617) 0984402 FAX: |617) e80<8445 


The High-P&iormanc^ BUS MASTER Thai Upgrades Your PS/2 to 386 or 436 Power. 

All limcluris art [tyblrml irttEemarlsx em- I rack:i[isrlt> cd 9 heir Ivr holderf. Th,: Jtit-d Inajde ^ a iradeiriBrk OF littel CorporatLon. 
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you enter into the new typeface. With Im- 
age-in-Coior Professional, you can move a 
slider through the entire alphabet. If you 
have more than 70 fonts in your system, 
trying to use the text tool in Image-in-Cob 
or Professional results in an *'Unrecover- 
able Application Error” message. The peo¬ 
ple at I mage-in are aware of this bug and 
hope to have it fixed in its next release. 

PhotoStyler and Image-in-Color Pro¬ 
fessional provide the same tools for se¬ 
lecting portions of an image; not only the 
rubberband rectangle familiar to those who 
use Windows Paint, but a square, an el- 
lip.se, a circle, a single line of pixels, an 
irregular area {freehand and polygonal), 
and a magic wand WinRix provides the el¬ 
lipse, lasso (freehand closed figure), rect¬ 
angle, and magic wand. Both WinRix and 
PhotoStyler put the selection tools on the 
button bar; Image-in-Color Professional 
has one selection tool—^you double-click 
on it to bring up a dialog box with the var¬ 
ious tools. 

1 found using the ellipse selection in 
WinRix less than satisfying, since all I 
could do was tug on the surrounding box’s 
frame at its edit points. WinRix doesn’t 
allow a drag from center: 1 wanted to cen¬ 


ter the subject’s face in the elliptical se¬ 
lection area by placing the cursor on the 
center and working out from there. Only 
PhotoStyler lets you continue the rubber- 
band past the edge of the window by au¬ 
tomatically scrolling, 

WinRix's magic wand selects a region 
based on similarity to the color at the cur¬ 
sor location. PhotoStyler al.so uses this 
principle for functions like "^'buckef* and 
gradient fills and the various image-pro- 
cessing functions. Using the magic wand in 
Imagc-in-Color Professional on larger im¬ 
ages with even a sraaU tolemnce resulted in 
a ‘Too Many Data Points” message. 

In PhotoStyler, you can save selections 
for use on other images wath die Mask Im¬ 
port/Export function, Combmed with the 
selection-inversion control, it makes so¬ 
phisticated photocomposition available us¬ 
ing any number of component images (un¬ 
like doing it photographically, where you 
are limited to only a few). Montages made 
with all three products are easy and lake 
much less time than in the conventional 
darkroom. 

Tire Soft Edge command modifies the 
selection border, giving it a feathered grad¬ 
ual fade over a range instead of a hard- 


edged transition. This is useful in making 
cut-and-paste images look more natural. 
PhotoStyler limits you to 5 pixels, Image- 
in-CoJor Professional to 32; WinRix has no 
limit. 

Ail three products support changing the 
size of an image. Since they’re specifical¬ 
ly designed for scaling photographs, you 
will achieve better results using them, in¬ 
stead of a page-layout program or the print¬ 
er driver, for this purpose. 

Paintbrush, airbrush, and pencil tools 
are available for retouching. The clone 
tool is handy for getting rid of unwanted 
seams in the image; the bucket fill is use¬ 
ful for larger areas. The eyedropper tool 
allows an exact color match for painting. 

All three products support most major 
file formats: Targa, PCX, GIF, TTFF, and 
BMP. WinRix also supports WMF (for 
objects) and RIX, while Image-in-Color 
Professional adds support for IMG (Ven¬ 
tura Publisher) and PNT (Macintosh paint). 

None of these three products currently 
supports OLE (Object Linking and Em¬ 
bedding), the Microsoft Windows data- 
sharing method. In preparation for adding 
OLE in a future version, WinRix has scroll 
bars for its entire application window (and 




Windows 3tl 

Book$ ft 


Know-How 

from Abacus 


Window.s 3.1 Intern 

For Windows programmers needing the bibk For 3.1, 
Contains. buekgrouTid info, sample applications, an 
exhaListEvedocucnentotion and covers GDF, bitmaps, color 
paleitc manager, DDE, to Windows memory mgmt. DDL 
and much more. S^tX>+ pages with companion diskette with 
source code examples. Item 159. ISBN 1-55755-159-6, 
S39.95 wiih 3 \ fl" tompanion disk. 


BctkerTmilN V3 Power Utililics 

Includenew ^hell with 'drag and drop^ 
convenieuoc. multitasking formatting, single pass 
diskette copying, hard disk optimizer, 
defragmenter, hex editor, sector editor, recover, 
undelete, much more. Fnlro offer includes 
DoubleDensIty disk compresstori software that 
doubles your hard disk space, BackerTools and 
Doubleneiif^ity mn on IBM 100% oompatihie 
XT, AT. 386 or 486 (recommend minimum AT 
12 MHZ), Windows 3.0 AND 3.L ISBN I- 
55755-143-X- Suggented retail price SI29.95 
ifwith DoubleDensity). DoubleDensUy 
separately suggcsied retail price 579.95. 


Windows 3.1 Complete 

The in-depth guide to learning. Using, tuning and 
customizing Microsoft’s new windows 3.L packed with 
practical ready-to-nse techniques and extensive reference 
section. Diskcttcha-s two full fcatufed utilities; Backup— 
to safeguard your valuable hard disk data and Snapshot— 

[he screen grabber to capture any screen to a File and more. 

Hem #B 153. ISBN I -55755-153-7, S34.95 includes 3 1/2" 
companion disk. __ __ , _ 

I”For fast deltvery Order Toll Free 1-80(M51 -4319 ext. 2S, or FAX (616) 698^)325 

□ Yes, rusJi { _) copies ol Windows 3.1 Inten, □ Yes, rush [_ ) copies of Windows 3.1 Complete, 

□ Yes, rush [_) ot^es of BedterTools 3 w/ OoubJeOensity. □ Yes, setiC your new complete book catalog. 

□ Visa □ N^asterCard □ Am. Express / □ Chsik/ M.O. enefosed 

Mi re^defjts add 4% sa/es tax CA add 7^5% saies tax. tn US and Canatia add $5.00 

shipping & ttandiing. Orders oidside North Ametka add $20.00 surface rate per book. 


Card #:. 


.Expires: 


Signature:. 

Name: 


CompaJiy: 



5370 52nEJ SlreelSE « Grand Rapids, Ml 49512 
Phone taiS) 698 0330 > FAX (616) 698-0325 

Order Toll Free: 1-800-451-4319 


In US and Canada 
add S5.D0 postage. 
Orders outside 
Nortfi America add 
$20.00 surface rate 
per book. 


Address: ___ 

City:___State:_Zip:_ 

Phone #:___Dept bwi 


I 
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WINDOWS/IMAGE MAGIC 


the usual scroll bars on a document win¬ 
dow). For a comparison of the features for 
the three reviewed products, see the table. 

Separating the Colors 

All three products support color separa¬ 
tion—the process of converting a color 
image into separate images of each of its 
component colors. In particular, separa¬ 
tion into the four process colors—cyan, 
magenta, yellow, and black (the Pantone 
color system is CMYK)—prepares an im¬ 
age for reproduction on a four-color print¬ 
ing press. 

However, each of these products pro¬ 
duces very different separations. While 
they all follow the same basic concepts 
relating to optimizing separations, each 
uses different units to control the opti¬ 
mization, so if s impossible to set them up 
with identical control parameters. Once 
you have separated an image, you can send 
the files to an imagesetter service bureau, 
which will print them to film negatives to 
make plates for offset priming. 

QuarkXPress on the Mac lets you im¬ 
port separation files and place them on a 
page layout that can then he sent to the 
imagesetter. When there are multiple im¬ 


ages on a page, you'll achieve better re¬ 
sults by going this route than by letting an 
imagesetter separate the entire page. Al¬ 
dus includes a catalog of imaging service 
bureaus (also known as prepress houses) 
with PhotoStyler. 

Strengths and Weaknesses 
WinRix’s object capabilities, along with 
its display scaling, are its stixmgest points. 
To accompany this object capability, Win- 
Rix comes with a nice selection of object 
clip art in WMF format. Since they are 
objects, you can stretch them to suit and 
combine them with bit-map images. Win- 
Rix also comes with ScanRix, a handy 
Windows screen grabber. 

Of all the tools Fve used to convert 24- 
bit images to 8-bit, PhotoStyler produces 
the best results. While WinRix is as good 
as PhotoStyler within a narrow range of 
colors, such as in a low-contrast, tightly 
cropped head shot, it goes astray when 
presented with a highlight (yet it has no 
problem displaying the image in simulat¬ 
ed 24-bit color). Image-in-Color Profes¬ 
sional does an unacceptable job of con¬ 
verting 24-bit images, showing grossly 
wrong colors throughout the image. 


Help! 

PhotoStyler’s on-line help is extensive, 
with the index providing a good quick- 
start overview. The help function, howev¬ 
er, is no substitute for reading relevant 
portions of the user’s manual. For example, 
I found it impossible to add text to the im¬ 
age until I looked up the procedure. The 
documentation for spatial effects shows 
how to make them useful by combining 
them with image functions. 

WinRix has context-sensitive help. Un¬ 
fortunately, that’s all it has. You can’t use 
the help function to browse around for in¬ 
teresting, potentially useful features. Once 
you wade into a feature, though, the help 
function will tell you how to operate it. 

Image-in-Color ProfessionaTs help 
function mostly consists of nonexplana- 
tory command descriptions. You'll need 
to have the manual handy for looking 
things up when using this product. 

Technical Support 

Aldus has an interactive voice system for 
technical support that offers prerecorded 
answers for frequently asked questions. 
But none of them relates to PhotoStyler, so 
you must speak to a representative—which 



A Short Quiz for America's Executives 


1, Would you like to help disadvantaged young people get an education—and a job? 

□ YESDNO 

2, Does yoip- company have excess inventory, services or assets that could be used by colleges? 

□ yesDno 

3, Could your company use a tax deduction for qualified inventory donations? 

□ yesDno 


Why not Join them? 

■f- 

Educational Assistance Lld-^ 


For information contact: 
Peier Roskam 
Executive Direcior 
(708) 690-0010 
P.O. Box 3021 
Glen Ellyn, IL 60138 


How does iL work? EAL trades your excess goods and services lo a college for 
tuition scholarships in your name. And the students could intern with you in the 
summer as part of the package. When they graduate from college, you are the 
first in line to recruit them. 


The result? You get a tax wiite-olTfor the donations. And the kids gel a 
leg up with their education. Not bad! 


Many of America's top corporations are already committed to EAL. 


If so, EAL's College Opportunity Program may be for you. EAL targets talented 
youngsters before they enter their freshman year of high school, then mentors them 
for four years until they graduate. 
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Big Screen for\\todows 



No question... this 17-inch monitor from ViewSonic 
is the ideal “big screen” choice for Windows. In fact, 
in a recent InfoWhrld product comparison, the 
ViewSonic 7 was rated #1. Our monitor was designed 
for people who know what they want and won’t 
accept second best. 

The competition claims we’re unfair. That’s because 
the up-graded ViewSonic 7, with resolution up to 
1280 X 1024, features microprocessor-based memory 
along with 26 programmable preset modes. And it 
has a flat square, anti-static screen to eliminate 


distortion and provide a sharp to-the-edge picture. 
Plus, for a flicker-free image, it boasts of ultra-high 
76Hz refresh rate. This monitor even meets 
low-radiation strict Swedish MPR-2 standards! 

ViewSonic 7—the ideal 17" big screen mon¬ 
itor for the full-scale ’Windows environment. 

ViewSonic® 

12130 Mora Drive/Santa Fe Spring.s, CA 90670 
(800) 888-8583 (310) 946-0711 FAX (310) 946-16l8 

Ail pnxkds ami bcmd nma am irdanarks at ihdr HKpeatve 
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WINDOWS/IMAGE MAGIC 


usually means a 20-minute wait. Aldus's 
technical-support folks are friendly, knowl¬ 
edgeable (even on obscure topics like col¬ 
or separations), and full of helpful hints. 
When I wanted to change the color, but 
retain the shading, of the shirt a subject 
was wearing in an image, they walked me 
through the use of fill with hue only, 
WinRix technical-support calls always 
go right through to a friendly representative 
who knows the operation of the product. 
When necessary (e.g., for obscure points or 


possible bugs), your call is referred to one 
of the developers, 

Image-in technical-support calls usual¬ 
ly go right through to a representative. 
When I called looking for advice on us¬ 
ing Image-in-Color Professional to do col¬ 
or separations, I received a clear explana¬ 
tion of whai each of the parameters did 
and was advised that 1 should use the de¬ 
faults because they were industry stan¬ 
dards and correct for most presses, as es¬ 
tablished by Agfa Compugraphic. 


When to Reach for Each 
At $795, PhotoStyler is a powerful tool 
for creating image magic on the desktop. 
For only $495, WinRix, too, has its uses, 
particularly when adding text to an image 
or painting detail areas on a 256-color dis¬ 
play system. Image-in-Color Professional, 
at $795, has some interesting color pre¬ 
press features. But (depending on your 
page-layout software, if any), you may get 
better results if you hand the prepress op¬ 
erator a color Tlf^ file than if you Xry to do 
the separations yourself with any of these 
products. It certainly is easier, anyway. 
While all the imagesetter service bureaus 
have at least one Mac, they don't neces¬ 
sarily have the software to turn a separat¬ 
ed TIFF file into a page for printing. But 
they will have the software to separate a 
TIFF file. 

In the competition to bring the func¬ 
tionality of color image edidng to the desk¬ 
top, PhotoStyler is the front-runner. While 
image-editing software is not really new to 
the PC, these first-generadon Windows 
products bring image-editing capabilities to 
a much wider audience, because they re¬ 
duce the need for an expensive 24-bit col¬ 
or display adapter. You no longer need to 
go to a Mac to do color imaging. M 


Dana Hudes is a free lance software engi¬ 
neer, writer, and phoiographer. You can 
reach him as "dhudes*' on BIX, where 
he moderates the photo conference, or at 
dhitdes@mt imailxom on the Internet 


COMPANY INFORMATION 


Aldus Corp, 

(Aldus PhoioSiyler IJ) 

411 First Ave. S 

Seattle, WA 98104 

(206) 628-2320 

Circle 1078 on Inquiry Cord,r 

tmage-in 

(Image-in-Color ProfessioaaJ 3.0) 

406 East 79ih St 

Minneapolis, MN 55420 

(800) 345-3540 

(612) 888-3633 

fax: (612) 888-3665 

Circle T079 on Inquiry Cord. 

Rix SoftWorks 
(WinRix M) 

18552 MacArthur Blvd, Suite 200 

Irvine, CA 92715 

(800) 345-9059 

(714) 476-8266 

fax: (714) 476-8486 

Circle 1080 on Inquiry Cord. 


Order BYTE 
Program Listings 
on Disk! 


For direct ordering call 
TOLL-FREE: 800-258-5485. 
New Hampshire residents call: 
603-924-9281 M-F, 8:30am to 
4:30pm, Eastern Time for 
credit card orders only. 
Subscription Customer Service: 
800-232-BYTE. 


BYTE listings are available on 
disk if you want to compile or 
read the complete source code 
listings of programs. Disks 
include any Software Comer 
programs available for the 
format you have chosen. BYTE 
listings are available from 
December 1985 to the present 
at the prices stated on the 
order form. 


ORDER FORM: to place your order, complete the information below, and mail to: 
BYTE on Disk, One Phoenix Mill l.^ne, P.O. Box 809 Peterborough, NH 03458-0809. 
Please complete in full. 

Name_ 


Address 

City_ 

State _ 


„2ip_ 


County or Parish. 
Credit Card #_ 


.Country. 


Signature_ 

Plea.se allow 6-12 weeks for delivery. 


_Exp. Date . 
_Date __ 


5-1/4 Inch: 

□ IBM PC 

IN USA/Sir 

□ BYTE listings $13 

3-1/2 Inch: 

□ Apple Macintosh 

□ IBM PS/2 

tgle Month 

□ BYTE Listings $14 

IN USA/Annual Subscription 

□ BYTE Listings $110 

□ BYTE Listings $120 

OUTSIDE USA/Single Month 

□ BYTE Listings $17 

□ BYTE Listings $18 

OUTSIDE USA/Annual Subscription 

□ BYTE Listings $140 

□ BYTE Listings $150 


JUNE 

* Please indicate the issue dale 
below. If you are beginning an 
annual subscription, note the 
starting Issue. 

BYTE Program Listings 

Month_ 

Year_ 


□ Check enclosed 

□ MasterCard 

□ VISA 

□ U.S. funds enclosed. (If 
ordering from outside the U.S., 
please remit in U.S. funds drawn 
on U.S, bank. Thank you.) 


BVTE 
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Are You Ready for Wmdovvs3.1? 



Millions of copies later, Windows has 
changed the face of computing. Today, 
ATI welcomes Windows 11, a more reli’ 
able, usable, and robust graphical user 
interface, 

ATI has affordable, high quality graph* 
ks boards with Windows 3.1 drivers 
available NOW! You can easily obtain 
these new drivers directly from ATI, or 
download them from ATI's bulletin board 
service (416) 756-4591, CompuServe's 
Windows Forums, or other popular 
BBSs, And they're faster than ever. 

To truly maximize the performance of 
Windows 3,1 you need graphics accelera¬ 
tion, ATI graphics boards increase the 


speed of Windows and all its applications 
beyond your expectations. 

Industry experts state that ATI graph¬ 
ics boards are the best. Year after year 
ATI graphics products are awarded for 
their combination of superior features 
and performance, PC Magazine's 
Choice, PC Computing's Most Valuable 
Product award, and more. 

Think you're ready for Windows 3.1 ? 
Ask yourself this. Do you need to 
increase the speed of Windows applica¬ 
tions? View more information on-screen 
with resolutions up to 1280x1024? 
Increase colors up to 256? Eliminate 
annoying screen flicker with refresh rates 


up to 76 Hz? Or, enhance TrueType to 
laser quality text using ATI’s CRYSTAL 
Fonts rasterizer? Yes? Then you are ready 
for ATI Graphics Accelerators, 

An Graphics Boards- 
Making Windows Work Better 





ATI TECHNOLOGIES i 
27&1 Victoria PaJk Ave 
Scarborough^ QntjU'io 
Canada M|W aS2 
Telephone; {416) 756-0718 
User Support: (410) 756'07l 
Facsimile: [4I6J 756 0720 


Copyright © ATI Technologies Inc., 1692, All company and/or product names are trademarks and/or registered trademarks of their manufacturers. 
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ASK DR. 

WINDOWS 


Sluggish Windows 

Dear Dr Windows, 

I work with Windows 3.0, running 
Word for Windows, Excel, and so on. 

1 have a 16-MHz 386SX with 8 MB of 
RAM, a 387SX coprocessor, a 100-MB 
hard drive, and a VGA card. I use MS- 
DOS 5,0,1 want Windows to be a little 
speedier. What can 1 do? Must 1 use 
SMARTDRV? With what parameters? 
Must I use a RAM disk? What size? 
Should I use a swap file that’s permanent 
or temporary? Must I run Windows in 
enhanced or standard mode? 

Manuel Goncalves 
Lisbon, Portugal 


Using SMARTDRV or another Windows-campotible disk- 
cache program can dramatically improve Windows' per¬ 
formance. Since you have 8 MB of RAM, yow can easily 
set aside 2 MB and use it as a disk cache. 

If you want to invest in performance hardware, buy a 
caching drive controller ami a fast hard drive. The hard¬ 
ware cache on the controller card, combined with the 
faster performance of a speedy hard drive, will shave a 
considerable amount of time off each disk access. 

A RAM disk may not give you much of a performance 
boost IPs usually better to rely on a smart disk-cache 
program and let it determine which disk sectors should be 
stored in RAM, rather than copying a targe number of 
files to a RAM disk and using only some of the files. Much 
of the RAM disk would jttst be cluttered with u.^eless files 
that woidd .soak up your RAM. 

There ’s a slight advantage in setting up a swap-file 
area on your hard di.sk. You use the SWAPFILE.EXE pro¬ 
gram to set aside a certain amount of the hard disk for ex¬ 
clusive use by WmJoivx This provides faster acce.ss than 
a lernparary file area w^ould. You also avoid the time de¬ 
lay in creating a temporary swap file each time you load 
and deleting it each time you exit 

You can try several tricks to improve your video card's 
performance. If you are u.sing 256-color mode, swdtch 
doivn to 16-color mode, or even monochrome mode. Use 
the latest version of the Windows driver for your video 
card. If the current driver is more than a year okh 
chances are that the manufacturer has written a faster one 
to improve Windows performance. Make sure your video 
card is running in 16-bit mode. Check your card's docu¬ 
mentation and the switches or jumpers on the hoard. Also, 
make sure that no other H-bit devices on the PC's bus are 
forcing your video card into 8-hit mode. Fora real speed 
boost, consider upgrading your video card. 

Upgrade to Wwc/ovvj 3.1. Microsoft has fixed some of 
the performance problems that people have found inver¬ 
sion J.O.Sim Wszola 


Windows in a Smail Space 

Dear Dr, Windows, 

A ccording to Microsoft, Windows should run in stan¬ 
dard mode on a 386SX with 1 MB of memory, VGA 
with 256 KB, and DOS 5,0, Well, after three installations 



STAN WSZOLA 


and much messing around with the 
AUTOEXEC.BAT and CONFIG.SYS 
files, as well as enabling/disabling BIOS 
shadowing, I still can’t get the thing to 
fire up in standard mode. Can you sug¬ 
gest a remedy? We just bought Page¬ 
Maker 4,0 for Windows, and if I don’t 
get it to work soon, my boss will proba¬ 
bly throtde me. 

William Byrd 
North Little Rock, AR 

You're simply going to have to add more 
memory. PageMaker needs 2 MB, and if 
you're going to run ATM (Adobe Type 
Manager), which is a very good idea, 
you 'll want at least 4 MB. Plan on using 
4 MB with 1 MB set aside as a disk 
cache. Personally, I can V imagine running Windows and 
PageMaker 4.0 without 8 MB of RAM, with 2 MB for a 
disk cache (preferably something better than SMART- 
DRY) and a 256-KB ATM font cache. 

If you 're really serious about running / rec¬ 

ommend getting a 386DX running at 25 MHz or higher. 
Make sure it has 8 MB of RAM, and cache the beejabbers 
out of everything.—Viowud Eglowslein 


Window's Modes 
Dear Dr. Windows, 

I ’ve heiu-d people complaining on BIX that DOS 5,0 will 
not let you run Windows in standard mode—only in en¬ 
hanced or real modes. Some people point the finger of 
blame at EMM386.SYS, but I don’t know if this is true. 

J. Bryan Kramer 
Newberry, FL 

It is possible to run Wmdfows In standard mode with an 
expanded memory manager installed. It ju.st depends on 
which EMS manager you are using. Quarterdeck's 
QEMM will let you run in .standard mode: DOS 5.0's 
EMM386 and Qit^ditas's S86Mclv will not. 

If you want to temponirily nm in .standard mode, just 
edit your CONFIG.SYS file and insert a REM in the line 
for your EMS driver. Then reboot and run Windows with 
the command WIN/S. —Stan Wszola 


Where’s DOS? 

Dear Dr. Windows, 

M y 3-year-old deleted the DOS-prompt icon from my 
main program group, and 1 can’t figure out how to 
get the darn thing back. What program is responsible for 
the DOS prompt? Normally, when you delete a program 
from a group, die program is still on the hard drive. But 1 
can’t find a program for the DOS prompt. Do I need to re¬ 
install Windows just to get it back? I can’t find anything 
on the installation disks that looks like it would help, so 
I’m assuming there’s a switch someplace, 1 can’t find any 
documentation for it, though. 

Tom Jeffries 
Oakland, CA 
continued 
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And it won't discriminate between right- and 
left-handed users. 

Feel free to enjoy these additional features: 

♦ Windows 3,! Bundles 

♦ Infrared Remote Technology 

♦ Free-Uninterrupted Use By Rechargeable 
Batteries 

♦ Strong Driver Software 

♦ Available now for PCs and Macs 

For more information on how to get your 
hands on our mouse and Windows/Mouse 
bundles, call Merisel at 1-800-MERISEL 
And let freedom ring. 


Remember images of the Berlin Wall falling: 
people dancing and singing because, for the first 
time in generations, they could move freely, 
with no restrictions. 


With no annoying cord to get in 

Batteries recharge in the Way, thc CordlcSS SupCF MoUSC 
out handy nujuw 

hoSder-Linit promiscs ultimate freedom of move' 

ment — from distances up to 6' away — to take 
full advantage of the Windows® revolution. 


Today, freedom-loving people 
have another cause to celebrate: 
the Cordless Super Mouse 
from Z-NIX. 


Cird» 50 on Inquiry Card, 












^11 VI i ^ V | 




ASK DR. WINDOWS 


You can 



GUI 


applications 
with XVT! 


It’s truel You can write 
your application just once 
in C or C-H-, and link it 
with an XVT library to 
get a native application 
for the GUI system of 
your choice. Not only have 
we been shipping XVT for 
over 3 years, but our 
customers are shipping 
their appUcatioiis, too! 
Call today for full details, 
including a Im, twenty* 
page XVT Technical 
Overview* 

XVT Software Inc. 
Bax BouMer, Co. 

SOSOB USA 
303443-‘4223 
FAX 303 443-0969 



JIfVT h a trodtmiirk fjfXVTSi^'tire Ihil 
OPEfJUX>K Mm-inmh. MSrWiiuhwi, 
mut OS/i-PfH art muiemaTh eft/ttir wjwAm 


• Motif 

• OPEN LOOK 

• Character Displays 

• Macintosh 

• MS-Windows 
. OS/2-PM 



Don't Move 

without telling 

BVTE 

Clip out form below mail to: 

BYTE Magazine 
Subscriber Service 
P.O. Box 555 
Hightstown, NJ 08520 


At least 8 weeks before you move, please give us your new address 
and/or name change, (Please Print) 

New address, name 

Name_ 

Address_^Apl._ 

City_ 

State_Zip_ 

Print current name and address 

(or affix the mailing label from your current issue of BYTE here) 
Current address, name 

Name_ 

Address_^Apl._ 

City_ 

State_Zip __ 



Windows is funny in that nmning a DOS session is more 
like running an application than like gtnng to the operat¬ 
ing system. To restore your DOS-prompt icon, run Win¬ 
dows and open your main program group. Then dick on 
the File item in the Program Managers menu bar; this 
will display the options. Click on New; this will display 
the New Program Object window. Click on Program Item 
and OK, Next, you^ll see the Program Item Properties 
window. On the Description tine, type DOS Prompt^ 
and on the Command line, type in the location for COM- 
MAND .COM (e.g., C;\DOS\COMMAND,COM). What 
you re doing is making a new DOS Program Manager 
icon. 

An alternative is to wje the PIF (program information 
file) Editor to create a custom PIF for DOS. This method 
lets you enter options such as reserving more environment 
space for DOS. Either method 

For the future, I suggest you copy the DOS prompt into 
another program group, in case your young Windo ws 
user experimefits with using the delete command again. 
—Sian Wszola 


TIPS FROM THE DOCTOR 


Beyond COM2 

M any users have reported trouble using Windows 3,0 
with COM ports 3 and 4, Windows 3.0 recognizes 
all four COM ports, and you can configure the setting for 
each port via the Control Panel. But Windows 3.0 refuses 
to share a hardware IRQ {interrupt request), and that’s 
partly what’s causing the pFobiems. 

You can have up to four serial ports, each with its own 
I/O address, but the four ports share two interrupts: 


Port Address IRQ 

COM I 3F8h 4 

COM2 2F8h 3 

COM3 3E8h 4 

COM4 2E8h 3 


Problems arise, for example, if you are using a serial 
mouse on COM I and you have an iniemal modem on 
COM3. This setup won’t work because the mouse and 
modem are in contention for the interrupt that is shared 
between COMl and COM3. This problem also occurs if 
you are using a serial mouse on COM2 and want to use an 
internal modem on COM4. 

COM3 and COM4 may not work reliably under Win¬ 
dows 3.0 {in standard and real modes) unless both COMl 
and COM2 are first activated. So, in general, don’t use a 
serial port with one of the higher numbers (2, 3, or 4) un¬ 
less all lower-number ports are first activated or in use. 

If you are running in 386 enhanced mode, you should 
also check the default setting in the 386ENH section of 
the S YSTEM.INI file for proper functioning of the ports. 
You should add these four lines to that section: 

COMlBASE=:3F8h 

COM2BASE=2F8h 

COM3BASE=3E8h 

COM4BASE=2ESh 
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Picture This...a real-time television monitor built 
right into your RC,,, Now, picture using this monitor 
while running Windows™ 50 applications at the 
same time... And, picture taking that video image 
and resizing, (right down to crystal-clear icon 
size!) or clicking and dragging it to any position on 
the screen as easily as moving any other Window..* 

Now you can! Any Windows 3.0 user can access 122 
channel television reception with the built-in tuner, 
PLUS two additional video sources, (such as VCR, 
video camera, laser disk, etc,,) all with stereo audio 
capability! Automatically fit real-time video images 
into any size Window while running your other Win¬ 
dows 3.0 programs. Hauppauge Computer Works 
introduces Win/TV™ the Windows television adapter. 

Picture Perfect. A “frame-grabber” feature allows 
you to capture any desired “still” from a video 
source and save it to disk With Win/TV, you can 
integrate video images into multi-media applications 
such as training or marketing presentations, AH you 
need is Windows 3,0, a VGA monitor, and a system 
with a spare 16-bit I/O slot, and you are ready to 
view a whole new world of video creativity! 

Picture Yourself owning your own “Windows on 
the World”! Maybe you w^nt to work on your spread¬ 
sheets but don’t want to miss an important news flash 
or a current stock market report. Win/TV is perfect 
for you. Keep an eye on current events while keeping 
control of your inventory*,. No problem! 



Tliii HeypipfluaD >!1 jyin Mr i>fi 
PDdqlax dEralfffli bv thc-iititili 

t IvKEbi 1 ity. 

AT“ fs™ torJtdt- jMFJLtfniTtJ 


wi iL/rv 


M tltg OpKrns 


Capture the perfect with "Trame 

Gr€ibber"' feature—great for presenta¬ 


tions ivitb impact. 


Get the new Win/TV and open a window on some 
fresh, new and exciting possibUities. 


Hauppauge! 


CtrclA 28 dn Inquirv Card. 


Hauppauge Computer Works, Inc. 
91 Cabot Court • Hauppauge, N.Y. 11788 

In N.Y: Td: (516) 434-1600 • Fax (516) 434-3198 
Toll Free; 800-443-6284 • In Europe: (49)-2l6M7063 
































































ASK DR. WINDOWS 


are you cramped 
for disk space? 

add up to 170MB of 
detachable storage with a 

simplicity portable drive 





Attaches instantly to any PC parallel 
printer port, no card needed 
Gives you extra storage 
Lets you use the same 
programs at home, 
office, and client 
Perfect for laptops, 

PS/2s, and demos 


Reliable. Rugged. Small. 


170MB $1299,120MB $899, SOME $699,40MB $499 
Seven hour battery, carrying case, and 220V power available 


to order, or for free info: 
call (800) 275-6525 



30 day money back guarantee, I year warranty Simplicity 

Visa/MC/Amex accepted, overnight shipping COmputifig 


m w. 23nl Si ^ New York. NY 10011 Phone (212) H9-1625 1 Fas (212) 220-2938 



The procedure for modifying the SYSTEM.TNI file for 
Windows 3.0 is described in detail in SYSTNI2.TXT un¬ 
der the 386ENH section. 

Windows 3.1 avoids this problem because each port 
can be assigned a unique IRQ, You can configure each 
pon through the Advanced Settings section of the Ports 
dialog box in the Control Panel. 


Icon Space 

W indows assigns each icon a standard amount of 

space on the desktop. Sometimes you want to give 
an icon a long, descriptive label, but when you’ve got a 
lot of icons on the screen, the labels overlap. The remedy? 
Adjust the spacing between icons. 

Here's how: Go into the Control Panel and click on the 
Desktop icon. Move to the Icon Spacing text box and 
click on the up and down arrows, or enter a number in the 
box, to increase or decrease the icon spacing (the numbers 
represent the spacing in pixels). The new spacing will 
take effect the next time you rearrange your icons. 

You can also arrange your icons according to an invisi- 
ble grid. The icons will snap into place along the mvisible 
lines of the grid. Again, click on the Desktop icon and 
choose the Granularity text box. Click on the up or down 
arrows to change the spacing of the grid. The range is 0 to 
49. A 0 will turn off the grid; a 1 will create a grid with in¬ 
tersections every 8 pixels; a 2 will place intersections ev¬ 
ery 16 pixels; and so on. 


A Message To 
Our Subscribers 

F rom time to time we make the BYTE subscriber 
LIST available to other companies who wish to 
send our subscribers material about their 
products. We take great care to screen these 
companies, choosing only those who are reputable, 
and whose products^ services or information we feel 
would be of interest to you. Direct mall is an 
efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 

Many BYTE subscribers appreciate this controlled 
use of our mailing list^ and look forward to finding 
information of interest to them in the mail. Used are 
our subscribers’ names and addresses only (no other 
information we may have is ever given). 

While we believe the distribution of this ir\formation 
is of benefit to our subscribers, we firmly respect the 
wishes of any subscriber who does not want to 
receive such promotional literature. Should you 
vsrish to restrict the use of your name, simply send 
your request to the following address. 

BVIE Magazine 

Attn: Subscriber Service 

P.O. Box 555 WM 

Hightstown, N] 08520 riifll 


Hazards to Your Health 

f you are running a DOS session under Windows, there 
are some DOS commands or programs that you 
shouldn’t run. Even when Windows is suspended during a 
DOS session, some DOS commands or prograins can dis¬ 
rupt or damage the Windows files that are still open. 

It’s acceptable to use the CHKDSK command, but not 
CHKDSK/F. The /F or “fix” variant of the conunand 
looks for cross-linked files and can confuse open Win¬ 
dows application files for corrupted files. 

Never optimize your hard disk while running Windows. 
Programs like Vopt or Norton’s Speed Disk can rearrange 
the location of clusters and files, leaving Windows with¬ 
out a clue to where some essential information is located. 

Some DOS command.s, such as APPEND, ASSIGN, 
JOIN and SUBST, may confuse Windows by changing 
the drive designations. 


Switching Tasks 

ne of the handiest Windows keyboard shortcut com¬ 
mands is Control-Escape. This command lets you 
call the Task List and switch to another application. For 
example, you can be running a non-Windows program, 
such as a favorite word processor, and, by pressing Con¬ 
trol-Escape, switch to the Task List and select the Pro¬ 
gram Manager. From the Program Manager, you can run 
any other Windows application, and then you can press 
Control-Escape to switch back to your word processor. ■ 


Dr Windows, also known as Stan Wszola, is assisted in his 
diagnoses by Howard Eghwstein, and Ray Cdti, testing 
editors for the BYTE Lab. You can reach them on BIX as 
Stan, ” *"hegkmstehh ” and "rgacote, *' respectively. 



236 BYTE • JUNE 1992 


Orel# 326 on Inquiry Card. 














GRAPHICS ACCELERATOR 

PC Magazine, BYTE and Windows Maga¬ 
zine all agree that the most cost effec- 
.■vs. live way to improve your Windows 
performance is to install a 
Graphics Accelerator card. 



HiCOLOR Sl high RESOLUTION 

The 2MB RAM Option supports 
256 colors at 1280 x 1024 
resolution. It also supports 
32,768 colors at 800x600 
and 640x480 resolution. 


TIMES 
FASTEi 

TheCeleril® 
Windows 
Accelerator 
card uses 
the Primus 
P2000 chip to provide co-processed 
BitBLT, color expansion and line drawing 
up to 20 times faster than Super VGA. 


80 MHZ VIDEO CLOCK 



3^,768 


Netware drivers included 

Windows 3.0 and the fastest AutoCAD 
driver “AutoBoost." Also, DOS drivers for 
Lotus 1-2-3, Symphony, WordPerfect, 
GEM and Ventura Publisher. Additional 
new and updated drivers can be down¬ 
loaded from our BBS. 


The high-speed clock allows the Windows 
Accelerator to support 1024 x 768 x 256 
I color in 72Hz Non-Interlaced Display 
mode. 


Fully compatible with VGA, EGA, CGA, 
MDAand Hercules. 



only 

For Sales Information, Orders and Tech 
Support, Contact: 

CELERITE GRAPHICS INC. 

46560 Fremont Blvd., Suite 113 
Fremont, CA. 94538 


1-800-472-7820 Voice line 

(8:30-6:00 Pacific Time, M-F) 

1-800-472-7819 Auto FAX reply 
(24 hours, 7 days) 

1-510-226-6393 Regular FAX line 

(24 hours, 7 days) 


Payment-VISA, MASTER. American Express orC.O.D. Warranty-30 day money back (shipping and handling non-ref undable), 1 year parts and labor free. 
Tech Support-Free unlimited telephone support, 24 hr B85 (1-510-226-7851,8N1). 

PZOOQ is a trademark of Primus Technotogy, Irtc. Windows is a trademark of A^icrusott. Inc. AutoCAD is a trademark of AtrtoOesk, Inc. Lotus 1-2'3 and Syiuptianyara trada marks ol Lotus Development Corp. 
GEM Is a trademark ol Digital Research, Inc. Ventura is a trademark ol Xerox Desktop Software. Hercules Is a trademark ol Hercules Computer Technology 
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Ada comes to Windows 


Introducing the Janus/Ada Windows Toolkit 


Now you can use the power of Ada in your 
Microsoft Windows app/icaWons. Ada’s design 
makes managing large Windows app/icaiions easy. 
All of Ada’s powerful features can be used in 
Wincfoius app/ications, including multitasking, 
generic units, and exception handling. Features of 
the Janus/Ada Windows Toolkit include: 

• Complete Windows API binding 

• Ordinary Ada programs can be made into 
WinApps without source changes 

• Source level debugging with Codeview 


The Janus/Ada Professional Deue/opment System, 
on which the Toolkit is based, is a/u//y validated Ada 
compiler for MS-DOS. It embodies our 11 pears of 
Ada compiler experience for PCs, and includes 
many valuable features for Windows programmers. 
Some highlights are.' 

• Comprehensive and easy to use Interface 
to C (including subprograms and objects) 

• Low-level programming support, including 
bit addressible record components 

• High quality error handling 


Janus/Ada: 

Software Inc, 

RO. Box 1512, Madison Wl 53701-1512 


The PC Ada Compiler 


Phone: 800-722-3248 

or 608-251-3133 
FAX: 608-251-3340 



THIS PRODUCT CONFORMS 
TO ANSlyMIL-STD-1fl15A AS 
DETERMiNED&YTHE AJPO 
UNDER rrS CURRENT 
TESTING PROCEDURES 


New Origin" Version 2.0 


Scientific Graphics and Data 
Analysis in Windows 



have used SignuPtol, 
E^yPloi, and several 
others. 1 would rate 
Origin at the very 
lop...Tlkis is the best 
scientific software I 
have found..,I love 
this product!** 

Or. DipA NL Siiki 

PhyiiDiiM 

La> AlaiiiA Nqtwail Libcuilofy 


FEATURES INCLUDE: 

• Many chart types, including line, scatter* coliimn, bar* area, error 
haiS} hi-lo-dose, spline^ step, box, QC charts, and contour. 

• Create charts in multiple WYSIWYG windows with zooming, 
scrolling, and easy double-click editing of all graphic etements, 

■ Sophisticated '^layer'* system makes it easy to put multiple graphs 
on a i»ge. 

• Function plotting, statistics, t-Test, histogram, regression, curve 
fitting to user-defined models, and much more. 

^ Superior publication-quality output Makes beautiful color slid^. 

• A powerful scripting language lets you create custom applications. 
Also supports DDE and DLL. 

• Ideal forOHM Applications. 

60 day money back Guarantee 

- Call 1-800-969-7720 


only $495.00 

1600 overseas 


FREE demonstration disk available. 

MicroCal, Inc., 22 Industrial Dr. E., Northampton, MA 01060 
TEL (413) 586-7720 FAX (413) 586-0140 


* *800DPI, 256 Grey Scale Laser Printing 
& 285 Postscript Fonts - Only $695!! 


n Prints All Windows 3.B&3.1 
Applwaliotts 5-1BX Faster 

O BBBDPIOu^utfarHP 
& Canon Series H & Ilf 
8PPIIS Laser f^ioters 

D 285 Postscript Foots WIBt 
Special Effects & Headlines 

Cl Blierasofl Windows 3.1 
rweType™ Caarpatibfe 

Now you can turn your Canon or Hewlett Packard 8 PPM Laser Printer into a 
Professional Image and Typesetting System! (Not avail, for HP IIP or HIP printers). 

Whether you are using Corel Draw, Arts & Letters, Designer, PageMaker, or 
Ventura for Windows; the LassrEdgs System provides you with the utmost in 
printing performance ! It is also compatihle with Adobe Type Manager ™ and 
Bitstream Facelift™ to give you all the industry standard Postscript fonts 
available I 

The Camplele System Includes: SCSI HesI Adapter, Video Priirter I/D Card, 
Cable, Windows S/W Brim, Quick lnstallatio!i User Manual and over 280 
Postscript Fonts Scaleable Irom 4-658 Pts. Dealers & Dist. welcome. 

Call CSI ® (800) 642-2486 Inti. (714) 628-7878 Fax: (714) 590-0392 
3283 Grand Avenue, Suite N202, Chino Hills, CA 91709 

* “Requires 386-20 Comp. W/8MB Memory in Windows 3.01/3.1 Enhanced Mode. 
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The universal client/server solution, 
guaranteeing you full freedom of choice 


Just tell us about your envuroiunent We will send you a customized solution. I 

Please mark wliich standards ® 
you use. Take a photocopy and I 
mail or fax it to us. | 

Name:.. 

Company:.. 

Job Title: .... 

Address:.... 

City:............ 

Post Code:. 

Country: .... 

Telephone.: 

Fax:_ 


I GnOslsNV 

■ Kardinaat Memerlei 30 
I 2600 Antwerp 

I BELGIUM 

■ Td: +32/3/230,02.22 
I Fa??: +32/3/2mM7m 

I_ 


TechGnOsls France 
1, Chemin du Pigeonnier 
de [a Cepifere 
31100 Touloiise 
FRANCE 

Td: +33/6176.17.18 
Fax: +33/6176.18.44 


TechGnOsIs OJ.K.) Lid. 
3 Acorn Business Centre 
Heaton Lane^ Stockport 
Cheshire SK4 IAS 
UNITED KINGDOM 
Tel: 444/61.474,19.63 
Fax: +44/61.474.19.SS 


TechGnOsIs^ bic. 

Northern Trust Plaza 
301 Yamato Road^ Suite 2200 
Boca Raton FL 33^1 
USA 

Teh +1/407.997.66S7 
Fax: +1/407741.6143 


Sequel 


CHotfSenm Mldidlel^T 


SERVER 

DATABASE 

NETWORK 

CUENT 

APPLICATIONS 

□ AS/400 

□ ORACLE 

□ NETBIOS 

□ WIND0WS3 

□ EXCEL 

□ VAX/VMS 

□ RDB 

□ TCP/IP 

□ MACINTOSH 

□ LOTUS 1-2-3 

□ UMX 

□ INGRES 

□ DECNET 

□ UNIX 

□ EASEL 

□ MVS 

□ SYBASE 

□ APPC 

□ OS/2 

□ HYPERCARD 

□ OS/2 

□ DB2 

□ APPLETALK 

□ VAX STATION 

□ VISUAL BASIC 

□ VM 

□ SQL/400 

□ NETWARE 

□ 

□ 4TH DIMENSION 

□ 

□ SQLSERVER 

□ LAN MANAGER 


□ SMALLTALK 


□ OS/2 DBM 

□ 


□ OMNB 5 


□ INFORMIX 



□c, pascal 


□ 



□ 







16 million coiors for Windows 3 

6 ki^-res graphics cards fi)r SuperVGA up to 64/78 KHz 
multi-scan monitors. 



Available for the PC ISA bus, 
ETAP Greco color graphics 
cards allow Windows users 
to display their applications 
on 8 or 24 bits at high resolu¬ 
tions. The cards are shipped 
with drivers for Windows 3 
and GEM/Ventura Publisher 
and emulate VGA and Super* 
VGA programs with a flicker- 
free 75 Hz refresh rate. Also, 
they allow to work with a 
mouse-controlled virtual 
screen under Windows 3. 
ETAP Greco cards use dedi¬ 
cated Windows-processing 
chips conceived for fast bSt- 
BLT and work around a wide 
64-bits video memory bus 
and read-and-write cache. 


The cards are targeted at pro- 
fessional Windows users, 
heavily involved in office appli¬ 
cations (Excel, WinWord....) 
and DTP/Imaging applications 
on 386/486 PCs. 

The new ETAP Greco color 
cards are available in different 
configurations and power mon¬ 
itors ranging from SuperVGA 
auto-scan (e.g, NEC 4D) up to 
64/78 KHz large-screen moni¬ 
tors (NEC 5D, El20, FlexScan, 
Taxan.). They are also avail¬ 

able from ETAP as complete 
display systems with large- 
screen Trinitron monitors. 


ETRP 

INFORMATION TECHNOLOGY 


Steenovenstraat lA 
B-2390 Malle. Belgium 
TeL:+32 33 10 04 U 
Fax: +32 33 11 76 38 



DAfA ACQUISITION AND 
INSTRUMENT CONTROL 


«;ith Windoios 3.1 


Dynanilc Link Libraries 

Integrate Windows applicatiorLs 
and ptiograms 

with DLb for 


• Plug'in Data 
Acquisition 
• EEE'483.2 Interfaces 
• VXI Controllers 


Use with standard Windows 
ptugraraniing took, including: 

• Microsoft Visual Bask 
• Microsoft C/SDK 
* Borland C++ 

• Turbo Pascal for Windows 


Cttll f«r Free Bratkura 


6504 Bffidec PdiH: Padbi'»f 
Austin, TX7S7JC^5039 
Tch {5UI79+OiQO 

(8001 m}m 

(US^andCteiada) 

Fwr (50)7944411 

AUSnCAUA [^3l77?422*IHINUMO2 7570Q2Q-CAHAM51?&22?31D-D€NMAIIK4j7A7322-FUNCEI 
GGHMAKir 089 714 SD 93 ■ ITALT Q2 4S30IB92 iAFAN 03 1721 * WTHEMANU 91730 * HOSWAr 03 a46Bd£ 

SPAM 71 876 CHT'f * [W 918 47 * ^mOGLAHI {156 45 Se BO ■ UX. 323S45 

mma of ntpoetm ecw p ontM. S 1972 Nottend ItulmmAAti CspenkiA. All ri^ nttHVodi. 
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386 DEVELOPMENT 

LIST 

386 Max 6.0 $100 

386 DOS Extender SDK 495 
Blue MAX 125 

DESQview 386 220 

High C 386/436 795 

QEMM386 100 

SVS C3/ANSt C Comp. 1195 

WATCOM 09.0 366 895 

C Code Builder 695 

C/C++ COMPILERS 
Microsoft C/C++Dev.Sys* 495 
WATCOM C 9.Q 495 

BORLAND C++ 495 

COMMUNICATrONS 


ADD-ONS 

C Asynch Ma nager 3.1 219 

Essentia] COMM 329 

Green leaf Comm Library 359 
QuickComm 149 

Comm-DRV 90 

Gomm-LOG 90 

DBMS 

CLARION Prof. Dev,V23 845 
Clipper 5.01 795 

dBASe iV 795 

Arago dBXL 699 

File Pro Plus 699 

FoxPro 2.0 795 

Paradox V3.5 795 

Arago Quicksilver 799 


PS 

$75 

479 

99 

189 

749 

75 

325 

739 

579 


349 

439 

379 


189 

249 

329 

129 

79 

79 


475 

570 

595 

599 

669 

499 

555 

649 


DBMS TOOLS &LmRARIES 



Li ST 

PS 

Artful Two 

$295 

$285 

Acesys for dBASE 

395 

349 

CLEAR + tor dBASE 

200 

179 

CodeBase 4,5 

395 

349 

dBX/dBport w/source 

1000 

895 

dGE4.1 

295 

279 

dSalvago Professional 

200 

195 

Essential B-tree w/source 199 

149 

Faircom c-tree Plus 

596 

495 

Flipper 

295 

279 

FUNCky.UB 

249 

239 

Matt Whelan's Comp. Kt 1190 

1029 

Nantucket Tools II 

695 

499 

Net Lib 

299 

269 

Novell BTrieve 

595 

479 

Pro Clip 

99 

95 

R&R for dBASE & Comp. 249 

229 

R&R Code Generator 

199 

159 

DISASSEMBLERS 



Dis/Doc Professional 

250 

229 

Periscope IV 

Varies 


Sourcer 486 w/BlOS 



pre-proc. 

170 

149 

DEVELOPMENT TOOLS 

AllClear 

300 

269 

ASMFLOW Prof. 

200 

179 

Blinker 

299 

279 

dANALYST Gold 

495 

100 

C-DOC 

189 

179 

Charge 

75 

69 


The Prc^iranimer’s 
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GATE 

by InfoMemor Software 

The Leader in Software Tcstirig Tools 

GATE is an jnduatnal strangth testing 
tool for oasy, automated testing of all 
software, GATE provides professionial 
capture playback features for mouse 
events, graphic screens, as well as 
keystrokes and text scrsens. Rnd bugs 
quickly with automated status reports. 
AlsOp combine GATE with terminal 
emulation soRware for your mainframe 
testing. GATE works with ON STAGE 
Software Test Library Manager for truly 
automated software testing 

List PS Price 
GATE; $395 $350 

ON STAGE: $595 $52S 

FastFaxts 5170^001, 5170-002 


The PKWARE Data 
Compression Ubrary 
PKWARE 

The PKWARE Data Compression 
Library allows software developers 
to add data compression technology 
to applications. The application 
program controls ail data I/O. 
allowing data to be compressed or 
extracted to any device or area of 
memory. Only 35K of memory is 
needed to compress data, and only 
12K ia needed to extract data. 
Compatible with MSC, 6C++. TC, TP 
6.0. Clipper. Basic 4.5.7.L ASM. 

LIST: $295 PS Price: $275 
FiistFfixts 3043-0U 


Shop™ 


InstallBoss 3.5 

by Kedwell Software 

Instaflation for program generator 
for MS-DOS based computers. It 
generates professional installation 
programs and procedures for your 
software application. InstallBoss is 
menu-driven and uses a 
compression utility, and checks 
Config.sys and Autoexec.bat files. 
Prepares distribution diskettes for 
easy installation. 

UST:$170 PS Price: $149 
FastFaxts 5277-001 


SLATE with Graphics 
by Syniinetry Group 
SLATE with Graphics is a 
universal printer driver library. It 
supports dot matrix, laser, and 
PostScript printers, it includes 
over 250 text and graphic 
printing functions to select fonts, 
print text, print images from the 
screen, PCX, and TIFF files, and 
much more. It allows royalty-free 
distribution of your application, 
the 750 printer database, and the 
setup and testing programs* 

LIST: S44R PS Price: $419 

FastFaxts S9I-005 


SQA:ROBOT for Windows 

by Software Quality Aulomation 
Fully-automated lest devel(^ment 
and unattended test execution for 
any Windows application. 

SOA: ROBOT generates scripts that 
can be maintained by nan- 
programmers. Other unique features 
include: standalone or networked 
operation; run-time only crotion: easy 
to use, intuitive user-intermce, user- 
selectable recording level generates 
VisuaJ Basic scripts or low-level 
mouse and keystroke journal; and 
integrated test reporting using SOA: 
Manager, winner of Computer 
Lanugage's 1992 Productivity Award. 
UST; $995 PS Price: $925 

FasiFaxis 5305-001 


allCLEARvl.l 

by Clear Software 

Give clarity and Impact to every 
policy, procedure, and written 
idea, aiiciear automatical ly 
converts ordinary text into 
presentation-quality flow charts, 
diagrams and decision trees. Just 
like numbers are explained with 
pie, line and bar charts, allCLEAR 
Illustrates words with diagrams- 
poople learn faster and make 
fewer mistakes. 

LIST; S300 PS Price: $259 
FastFaxts S73-003 


IKS SHOP 1-800-421-8006 


I'Hl 


All prices subject to change* mtemationai prices will vary. 


Naaona Accounts; 800-446-1185 FAX; 617-749-2018 









































We give (tevdc^rs they need- 

• Tools to automate every aspect of the 
development cycle - over 5,000 in all 

• FREE pre-sales technical support 




FastFaxts 1139-006 


Matt Whelan’s CompDer 
Kir^BASE m Edition 
by Nantucket 

Matt Whelan's Complier Kit—dBASE 
EdiUofi creates stand-alorte, executable 
files from dBASE IV applicatlorts that 
can be freely distributed without royaity 
or runlime software. Using the compHe 
capabillly In Gllpperi^ 5-0 {sattware 
included in U,S,), Matt Whelan's 
Compiler Kit accepts mosi dBASE IV 
progranrts without modification, 
producing .EXE files in one step. No 
knowledge of Clipper is needed. 

LIST; SI J 90 PS Price: $1029 


SMARTCOM EXEC™ 
by Hayes Microcomputer 

Smartcom Ex©c™—Powerful 
coiTimunications software that 
combines terminal emulations, 
error-control protocols, and a text 
editor to meet the needs of 
virtually any user. In addition to 
modem sharing support over a 
LAN. Smartcom Exec provides 
SCOPE scripting language, 
keyboard macros, mouse control, 
five language support, and more 
to provide the ideal program for 
business and home use, 

LIST: $129 PS Price: $119 

FastFaxts 1952-019 



BLINKER 2.0 
by Blink, Inc. 

Fastest dynamic overlay linker for C, 
C-t-+, ASM, BASIC. Clipper, 
QuickBASIC, Fortran, eta, with new 
integrated memory swap function 
designed to save time and memory. 
Automatically creates fast, stable 
overlaid .EXEs to reduce memory 
requirements. Uses XMS/EMS to 
save currently executing program 
and run a second within the first. 
Features CodeView support and 
overlay caching to XMS/EMS for 
optimum runtime performance. 

LIST: S299 PSPrice:$279 

FastFaxts 2933-006 



WATCOM C9.0/386 
by WATCOM 

Develop and debug 32-bit 
applications for extended DOS, 
Windows and OS/2 2.0, Includes 
royalty-free 32-bll DOS extender, 
true 32-bit Windows GUI 
Application Kit. our fast tight and 
reliable 32-bit Code Optimizer, 
licensed Microsoft Windows SDK 
Components, an interactive 
Source-Level Debugger, an 
Execution Profiler and More! Now 
fnctudes OS/ 22.0 support. 

UST: $895 PS Price: $739 

FastFaxts 1044-020 



LIST 

PS 

CLEAB+ for C $200 $179 

Codan 

395 

349 

Install 

250 

219 

INSTALIT w/source 

249 

229 

MKS Toolkit 

249 

229 

Optfink 

150 

139 

PC-Lint DOS/OS2 

139 

115 

PVCS Config, Builder 

250 

219 

PVCS Version Manager 

600 

529 

.RTLINK Pius 

495 

419 

.RTPatch 

295 

269 

SourcereFs Appr. Prof. 

499 

459 

EDITORS 

BRIEF 

249 

Call 

BrieFor C++ 

129 

119 

dBrief 

129 

119 

Epsilon 

250 

229 

KEDiT 

150 

139 

PVCS Profes. Editor 

300 

249 

SPF/PC 

295 

249 

Speed Edit 

295 

265 

Vedit + 

185 

159 

OOP/C^H- ADD ONS 

C++ Science & Engineer 999 

895 

M++ 

295 

279 

Zinc Interface Ub. w/src. 

500 

485 

SmalEtalk/V 

125 

85 

Tools.h++ w/source 

299 

279 

OTHER PRODUCTS 

Alpha RPL Companim Ugrade 595 

99 

CBX-parallink 

80 

75 

FastBack Plus 

189 

159 


LIST 

PS 

GraphSASE $100 

$95 

GX Graphics 

199 

189 

HEADROOM 

130 

89 

HiJaak 

199 

149 

Mace Utilities 1990 

149 

99 

PC Tools Deluxe 7.1 

179 

149 

PC-KWIK Power Pah 

130 

95 

PGL Toolkit 

195 

185 

QuickNel 

199 

195 

PASCAL 



MetaWare Prof. Pascal 

495 

480 

Microsoft Pascal 

300 

199 

Pascal ASYNCH Mgr. 

175 

159 

Turbo Pascal 6.0 

150 

109 

WINDOWS & OS/2 



ACTOR Professional 4.0 

495 

449 

BRIEF for OS/2 

249 

Call 

Case: PM (for C or C++) 1995 

1899 

Case: W Corp. Edition 

995 

969 

dBFASTAWindows 

550 

399 

DialogCoder 

549 

539 

Graphics Server SDK 

495 

455 

Knowledge Pro Windows 

249 

229 

MS Windows V3.1 

150 

125 

Multiscope Win. Deb. 

379 

315 

ObjectVision by Borland 

150 

129 

Quadbase-SQL for Win. 

995 

949 

Quick C for V\/lndows 

199 

149 

Realizer 

395 

269 

SmalltalkA/ 

500 

399 

ToolBook 

395 

349 

Visual BASIC 

199 

165 

WindowsMaker Prof- 

995 

895 


SHOP 1-800-421-8006 


All prices subject to change. International prices will vary. 


National Accounts: 800-446-118S Fast Faxts^. 617-740-0025 
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STATE OF THE ART 



MAKING 

KNOWLEDGE Eff 

To compete in today’s fast-moving business environment, 
organizations must create a culture of shared understanding 

CHRISTOPHER LOCKE 


I t’s common to hear someone say that technology is 
changing the way people do husiness. On the surface, this 
seems like a self-evident truth, Ou closer scrutiny, how¬ 
ever, you discover that unexamined belief in this hack¬ 
neyed sentiment gives rise to innumerable high-tech 
tools that force people to work in unnaturally constrained 
ways according to old (and possibly obsolete) assumptions. In¬ 
verting the cliche yields a closer approximation of the truth: 
The way people do business is beginning to elicit radically new 
technological responses. 

There Ls always a reciprocal relationship between how busi¬ 
ness is pursued and the technological tools used to pursue it, 
and this reciprocity can lead to fruitless chicken-and-egg ar¬ 
guments about what influenced what first. Practically speak- 
mg, however, most organizations design and implement soft¬ 
ware systems based on obsolete principles stemming from 
the bygone era of mass production. This article examines how 
technology is finally responding to how you do business today. 

The Way We Were 

In the days of large, stable, and chiefly domestic markets, 
there was little pressure to innovate, A product might remain 
essentially unchanged for years or even decades. Because 
companies churned out enormous quantities of these prod¬ 
ucts, the processes that controlled their manufacture could be 
“rationalized'’ and eventually automated. A significant econ¬ 
omy of scale resulted: The more volume increased, the more 
unit costs dropped. Because know ledge of the design and 
control of these repetitive assembly-line procedures tended 
to be concentrated at the top of oiganizations, the time that was 
needed to train workers was radically reduced. In the typical 
mass-production scenario, workers could be taught in min¬ 
utes or hours to pertbnn tasks that they might repeat for a 
working lifetime. 

The downside of this cost-benefit is often called deskUlmg. 
In mass production, fewer people understood what they were 
doing. The worker who inserts the bolt, thought Henry Ford, 
should not be the same worker who tightens the nut. During the 


period sometimes known as the second industrial revolution, 
pride in craftsmanship and deep learning through apprentice¬ 
ship quickly gave way to an automatism in the performance of 
work, A spirit of fatalistic resignation and often alienation 
came to characterize the Amer- 
ican workforce. Although work- 
ers resented being treated like 
appendages of the new ma¬ 
chines, their companies were 
thriving on the rising output. As 
computer-controlled automa¬ 
tion became available, compa¬ 
nies began to replace workers 
with increasingly “intelligenf’ 
systems. 

By the early 1970s, the dawn 
of truly global competition con¬ 
spired to break this rising spiral 
of automation, higher output, 
and lower costs. Asian and Eu¬ 
ropean companies started to 
capture significant portions of 
markets where American com¬ 
panies had previously enjoyed 
unchallenged hegemony (e.g,, 
consumer electronics, automo¬ 
biles, chips, and computers). 

Today, markets are iireversibly 
fragmented, product diversity 
is far greater, production runs 
are correspondingly shorter, 
and economies of scale are get¬ 
ting very hard to find. Mass 
production is dead, but many 
companies have been slow to 
appreciate this as a permanent 
change. In fact, the change 
represents a seismic paradigm 
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shifty and the lag in corporate perception 
has cost billions of dollars in lost markets 
and widespread unemployment. 

Organizations and Software 

What does this whirlwind historical tour 
have to do with the software that you use 
to manage your business? Everything. “In¬ 
telligent machines” are great at control¬ 
ling relatively stable mass-production op¬ 
erations, but they require quotation marks 
because they are incapable of innovation. 
This is bad news for certain wishful think¬ 
ers. innovation is the key to global com- 
petitivenes.s, and innovation requires laim- 
ing. The fatal catch is that only human 
beings are capable of learning in any mean¬ 
ingful sense. Only through the firsthand 
experience, deep process insight, and rapid 
adaptability of their people can organiza¬ 
tions meet the fundamentally changed ex¬ 
pectations of world markets. You don't 
need more questionably intelligent au¬ 
tomation; you need tools that will support, 
not attempt to supplant, human under¬ 
standing. 

The central-mainframe-and-master- 
database bu.siness model has long assumed 
that accurate and adequate knowledge re¬ 
sides only at the top of organizations and 
that only this privileged knowledge can 
command and control a hierarchy of busi¬ 
ness units and their constituents. Thai as¬ 
sumption has been seriously challenged 
over the past decade with the swift pro¬ 
liferation of personal computers, work¬ 
stations, and LANs. Still, the molher-of- 


ACTION SUMMARY 


Knowledge, so crucial to inno¬ 
vation, must be distributed 
throughout organizations, not 
concentrated in their executive 
suites. Companies that want 
to survive in the new competi¬ 
tive environment need to listen 
closely to the stories their peo¬ 
ple tell in the course of their 
work and to find ways to broad¬ 
en that discourse. This State 
of the Art section offers sug¬ 
gestions for advancing such an 
agenda. 



all-databases meniality lives on \n the de¬ 
sign of many software tools, and a lot of 
managers continue to believe that only by 
carefully controlling the contents of 
database fields can they define, circum¬ 
scribe, and confer legitimacy on a sub- 
jeef But where fixed-lleld items (e.g., em¬ 
ployee number, pay rate, and mother's 
maiden name) are used to delimit a per¬ 
son's identity and worth, something irre¬ 
placeable is being lost. 

Where’s the Knowledge? 

The problem is that people in business are 
no longer sure of what it is they need to 
know* The challenge is not to increase ef¬ 
ficiency, as in the heyday of mass pro¬ 
duction, but to deepen vision. A number of 
companies that automated lo the point of 
“lights-out” operation have since had their 
lights turned out by Chapter 11 proceed¬ 
ings—not because they weren't produc¬ 
tive, but because they were offering the 
wrong products. So, what is tlie right stuff? 
A bigger question is, Who knows? 

In the mid-1980s, many hoped that Al 
would revive the recurrent management 
dream for nightmare) of central comrol 
over increasingly complex operations. By 
capturing essential knowledge and au¬ 
tomating the rules by which it was to be 
applied, Al promised lo replicate (or re¬ 
place) the human intelligence previously 
required to perform high-level work. But 
the world had another idea. 

To be effective, so-called “expert sys¬ 
tems” largely require a stable world (a 
well-hatuided domain is the preferred jar¬ 
gon), one that has already made up its 
mind, so to speak. Although such stability 
may have characterized the era of mass 
production, it has long since been swept 
aside in most environments by an unre¬ 
lenting dynamism* Had AI been available 
to Henry Ford, it might have worked mir¬ 
acles. Today, it simply doesn't work. 

Knowledge is not fixed, nor is it the ex¬ 
clusive province of an organizational elite. 
Despite years of deskilling automation, in¬ 
timate knowledge still resides with peo¬ 
ple close to critical production process¬ 
es—regardless of whether their collars are 
blue or white or whether they produce 
washing machines or financial reports* 
Genuine knowledge has two irreducible 
aspects: It is seldom structured in the form 
of fixed fields or dependable mles, and 
it's social (i.e., it is distributed as shared 
understanding among human groups that 
often have little respect for artificial orga¬ 
nizational boundaries)* 

The articles in this State of the Art sec¬ 
tion focus on new kinds of tools for artic¬ 
ulating, organizing, and sharing such bona 
fide knowledge. For the most part, they 


deal with unstructured information: lan¬ 
guage* Although the outline of a book is 
definitely a structure (and a useful one), 
it doesn't constrain the content that can be 
communicated in the same way that a 
database's record structure limits the con¬ 
tent of prespecified fields. 

A note of explanation is in order here. 
If s easy to equate language solely with 
text, and, indeed, many of the tools de¬ 
scribed here deal with textual information* 
However, many can also accommodate 
graphics, sound, and video—the full range 
of multimedia communication. What dis¬ 
tinguishes language, in the sense the word 
is used here, is not mode but modus. Lan¬ 
guage is narrati ve; it enables the tclbng of 
stories. As John Seely Brown of Xerox 
Palo Alto Research Center has pointed out, 
such stories are the real expert systems 
that enable organizations to function ef¬ 
fectively (sec “Research That Reinvents 
the Corporation” in the bibliography). 

Tools such as databases, spreadsheets, 
and expert systems may be useful for mas¬ 
saging data or automating routine proce¬ 
dures, but they are poor vehicles for telling 
stories. The data these tools contain is not 
readable in the sense that a story is read¬ 
able. How much plot development can you 
get out of a field descriptor, a cell formu¬ 
la, or an if/tlien rule'? Also, these tools im¬ 
pose so rigid a coniexL that there is no 
room for readers to interpret, amplify, re¬ 
shape, and retell Iheir contents—^ihe means 
by which stories not only are propagated 
but often evolve into something unsus¬ 
pected at their inception. This nearly ge¬ 
netic potential for recombinant mutation 
through social transmission points to the 
enoianous value of work-related stories: 
They express a collective imagination that 
is often far greater than the sum of the 
imaginations of those retelling the stories. 

This living knowledge emerges as peo¬ 
ple share their perspectives and defuse 
their collective prejudices, blind spots, and 
unfounded assumptions. This collabora¬ 
tive exploration cannot be automated or 
controlled by the old mechanisms of or¬ 
ganizational management (i*e., the hierar¬ 
chy. the chain of command, the delivery of 
cui-and-dried marching orders). 

Although the two are frequently con¬ 
fused, knowledge differs from data in that 
it evolves along a critical path from story to 
culture to organization to technology. Too 
many companies have this natural selec¬ 
tion process backwards, and they are 
drowning in a sea of high technology with¬ 
out insight or content, often producing 
products and services of abominable qual¬ 
ity. This is precisely why you hear so much 
about concepts such as workforce em- 
powennent, employee involvement, self- 
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Paradox Application Language 
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Collaboration ’92 


C oJIaboraiion ’92. a new confer¬ 
ence dealing with many of the is¬ 
sues raised in this article, will be 
held June 1-3 in San Francisco, 
California. I will be present as chair of 
the conference, and Haviland Wright 
and Louis R. Reynolds, whose articles 
appear in this State of the Art section, 
will also be there. 

Subtitled “Learning to Team, Team¬ 
ing to Learn,” the conference will fea¬ 
ture keynote talks by Michael Schrage, 
anther of Shared Minds: The New 
Technologies of Colkiboration (Ran¬ 
dom House, 1990), and Charles 
Garfield, author of Second to None: 
How Our Smartest Companies Put 


People First (Business One Irwin, 
1991), Other speakers include John 
Seely Brown, director of the Xerox 
Palo Alto Research Center; Etienne 
Wenger, research scientist at the Insti¬ 
tute for Research on Learning; and Ter¬ 
ry Wi no grad, professor of computer 
science at Stanford University. 

These and many other speakers firom 
consulting organizations. Fortune 100 
companies, and the national business 
media will address the factors influ¬ 
encing the pai adigm shift that has tak¬ 
en place in coiporate perspectives and 
priorities in recent years. They will pul 
current organizational change into his¬ 
torical context by examining why pre¬ 


vious corporate structures and styles of 
management are inadequate to meet 
present demands, and Uiey will describe 
the advantages accruing to organiza¬ 
tions based on human initiative, local 
autonomy, and collaborative learning. 
These difficult but necessary cultural 
changes occuning in business organi¬ 
zations can be either nurtured or ob¬ 
structed, depending on the computer 
and communications systems adopted. 
This intersection of corporate culture 
and information technology constitutes 
a primary theme of the conference. 

Collaboration ’92 is being organized 
by the Graphic Communicalions As¬ 
sociation (Alexandria, VA). 


directed work teams, participatory man¬ 
agement, and concurrent engineering. Or¬ 
ganizations critically need knowledge they 
can no longer supply from the top down. 

Ironically, relinquishing power to the 
people is also the major factor fueling a 
new breed of knowledge-based high-per¬ 
formance business organizations. Such or¬ 
ganizations do exist, and they will be high¬ 
lighted at a conference that explores how 
technology can help organizations come 
to grips with the new realities of doing 
business (see the text box “Collaboration 
’92" above). 

If the idea of corporate story telling still 
seems farfetched, consider some of the 
channels through which you practice the 
art every day: when you use the telephone 
or when you interact with people you meet 
at the copier or the fax machine. And these 
are only the older trade routes in the story 
traffic. Tlie social concepi of networking is 
now almost inseparable in some quarters 
from the physical networks that support 
it: LAN,s, internets, and electronic confer¬ 
encing .systems—even sneakemets play a 
significant role in networking. Marriages 
are being announced every day between 
computers, fax machines, modems, cellu¬ 
lar phones, phone companies, cable net¬ 
works, and electronic information pro¬ 
viders, The distinction between hard copy 
and soft copy is rapidly blurring. 

Knowledge Sharing 

I recently installed a fax modem in my 
computer that enables me to do some in¬ 


teresting things. I can capture a page from 
a book using my copier and then fax the 
copy to myself. Using optical character 
recognition technology,! can convert the 
fax image to machine-readable text. Voila, 
Fve got a fairly intelligent “distributed" 
scanner. 

Taking advantage of the modem’s Send 
facilities, I can dial up the Well (an on¬ 
line conferencing system in California) 
using Sprint’s or CompuServe’s carrier 
services and transfer the newly captured 
file from my PC to my remote Unix ac¬ 
count. I can then post the file in a confer¬ 
ence that I host there, where it will be 
read—and downloaded—by people log¬ 
ging in from around the globe. 

1 can also send the file via E-mail lo my 
editor at BYTE with the comment, “Hey, 
what do you think about including this ma¬ 
terial in the article we talked about?" If 
the piece fits, the editor can download the 
mail file to BYTE’s composition software, 
and you might read it on these pages as 
hard copy. But, in between, it has been as 
“soft" as it gets. On the other hand, my 
editor may send return E-mail saying that 
the topic was covered thoroughly three 
years ago. 

In the meantime, on the Well, the orig¬ 
inal information has probably generated 
responses and caused an exchange of ideas 
and information on related topics among 
other members of the conference. Con¬ 
versely, the information might be reposted 
in a BIX discussion. These opinions, an¬ 
notations, and pointers to related material, 


whether in print or on-line, constitute a 
poweriul virtual conversation among peo¬ 
ple who may never meet face-to-face. 

This form of netwoiked conversation is 
the electronic analogue of the proverbial 
water-cooler discussion in which serious 
organizational matters are often commu¬ 
nicated and sometimes even resolved. Part 
of it is trivial banter, but another part of it 
is significant information that individuals 
might never be aware of without this ex¬ 
posure Co a larger community of loosely 
associated potential collaborators. The col¬ 
lective network is like a “Big Mind" in 
which our personal knowledge and intel¬ 
ligence is a single node. And big thoughts 
arc brewing there—a kind of massi ve par¬ 
allelism with a human face. This point is 
critical, because without the social banter 
and human connections, none of the rest is 
possible. People don’t interact for very 
long in nxed-field datapoints. 

What happen.s to all the information that 
you coliecL—^the faxes printed on sheets 
of greasy low-resolution paper, the disks 
crammed full of on-line database down¬ 
loads, and the overflowing E-mail boxes? 
Usually it winds up in the directory struc¬ 
tures on your personal computer or work- 
stadon. These stmetmnes represent attempts 
(usually fairly primitive) to create person¬ 
al classification systems—think of the 
Dewey decimal system on a small scale 
(see “The Dark Side of DIP" in the bibli¬ 
ography). But because nobody has all the 
answers, it’s becoming increasingly nec¬ 
essary to share this “personal” information 
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with one or more coUabomdve work teams, 
whose members may be dispersed throiigh- 
oul a large corporation or belong to en¬ 
tirely different organizations dispersed 
over several contments (see Enterprise 
Networking: Working Together Apart in 
the bibliography ). 

Coiiimunity Tools 

How do you shin-e your personal informa¬ 
tion? Initial responses to this problem in¬ 
clude the construction of shared network- 
directory structures, which attempt (tliough 
they often fail) to reflect a consensus about 
the categories of information they are de¬ 
signed to organize. A more systematic and 
comprehensive response is the adoption 
of concept-oriented information retrieval 
systems (see '^Search and Retrieval” on 
page 271). 

One such system is Topic from Verity. 
Topic enables the construction of seman¬ 
tic networks, complex webs of ideas and 
their interrelationship.s. You can navigate 
the concepts along relational linkages un¬ 
til you find something that seems relevant 
and ilien ask for all the documents ilie sys- 
tern has on that subject. Because these con¬ 
ceptual maps are independent of the base 
data (usually free-iexi information having 
no consistent format), you can think of 
this approach as a kind of virtual hyper¬ 
text. 

It's possible to empty a Topic textbase of 
its documentaiy contents; reindex a com¬ 
pletely new, but substantively related, set of 
documents using the same topic nodes and 
links; and retain the fundamental relation¬ 
ships among the base information objects. 
This method differs significantly from the 
explicit embedding of hypertext links in 
documents. 

Explicit hypertext links are not an in¬ 
ferior approach by any means. Often, sig- 
niricant relationships cannot be deduced 
from conceptual proximity alone. A wide 
range of document types (e.g,, manuals, 
E-mail, legal contracts, and on-line data¬ 
base downloads) can all be intimately re¬ 
lated to a single project. Relying on the 
co-occurrence of key words to link hetero¬ 
geneous objects might not always work. 
Hypertext systems enable such objects to 
be bound together at their point of inter¬ 
section (e.g., a rel^rence to a contract in a 
letter), 

AnoUier form (what I call stnwtural hy¬ 
pertext) takes advantage of the logical or¬ 
ganization of many documents into sec¬ 
tions, chapters, paragraphs, figures, and 
tables. With this method, if the table of 
contents is well designed, people can 
browse at a high level and then drop down 
into the relevant details. DynaText from 
Electronic Book Technologies (see “Elec¬ 


tronic Books” on page 263) provides for 
both types of hypertext, as well as Boolean 
queries against fully indexed document 
collections. 

Early on, many systems that deal with 
unstructured information run up against a 
formidable barrier: proprietary data for¬ 
mats. For instance, all commercial word 
processing programs implement some 
form of markup su^ategy by which a writ¬ 
er indicates centered headings, bold or ital¬ 
ic text, indented paragraphs, enumerated 
lists, and so on. The way this markup is 
encoded differs for almost every product 
on the market. The result is that one brand 
of word processing software cannot read 
files created by another. One way around 
this is to work in a text editor that use.s 
only the ASCII character set. The origi¬ 
nal Unix facilities (e.g., vi, nrof f, and 
troff) took this approach. 

The format/markup problem also per¬ 
tains to graphics, database, spreadsheet, 
and just about any other kind of Ole you 
can think of. Providing needed informa¬ 
tion to workgroups when they require it 
has become a major challenge in most 
organizations. This is especially true in 
companies attempting to break down the 
organizational walls and functional “chim¬ 
neys” that separate people who critically 
need the benefit of each othef s experi¬ 
ence. 

Platform Bridges 

One approach to solving this problem is 
the use of software products that integrate 
information from multiple sources, irre¬ 
spective of the vendor. Microsoft Win¬ 
dows and Macs accomplish this by bump¬ 
ing the proprietary demand up a notch: 
You can share information as long as your 
applications are designed explicitly for 
these environments. Sharing information 
between Microsoft Windows and Macs is 
another story. Although Bill Gates's vi¬ 
sion of “information at your fingertips”— 
or still farther out, John Scully's notion 
of a “knowledge navigator”—is not a uni¬ 
versal reality, vastly improved transmi¬ 
gration of data is certainly looming on the 
horizon. Carousel, a new^ document-pub¬ 
lishing technology from Adobe Systems, 
is explicitly designed to migrate docu¬ 
ments between disparate platfornis while 
retaining much of the original look and 
format {see 'The New Age of Documents” 
on page 257). 

In the manufacturing arena, CIMLINC 
has developed an environment called 
Linkage, which allows information from 
widely distributed network sources and a 
broad array of proprietary software pack¬ 
ages to be brought together in one form on 
a Unix workstation or X Window Sy.stem 


terminal screen. In addition to textual in¬ 
formation of ail kinds, these forms can 
present live vector graphics, raster im¬ 
ages, information returned from SQL 
(Structured Query Language) queries 
against multiple databases, and near-real- 
time video images captured with a fast 
frame grabber. These forms can be script¬ 
ed by people associated with the produc¬ 
tion processes, even if they have little or 
no programming knowledge. 

By assembling the information in one 
place, these screens can convey the core 
information required for self-directed work 
teams to execute—and continuously im¬ 
prove on—extremely complex manufac¬ 
turing tasks. Most important, perhaps, this 
environment is a two-way street: It not only 
delivers design and manufacturing engi¬ 
neering specifications to the shop floor, 
but it also elicits feedback on potential 
problems and process improvements from 
people iniimaiely familiar with manufac¬ 
turing operations. 

This kind of cross-fiinctional collabo¬ 
ration h at the lieart of w hat in some cir¬ 
cles is called concurrent engineering — 
simultaneously designing products and 
their associaled manufacturing processes 
with ear ly input from all groups that have 
relevant knowledge, regardless of where 
they are located in the organization, ei¬ 
ther physically or hierarchically. With ex¬ 
perienced people in the loop, a company 
can begin to learn through such systerm 
and greatly expand its organizational mem¬ 
ory. In this light, the so-called knowledge 
acquisition bottleneck (AI's great nemesis) 
can be seen as the kind of problem typi¬ 
cally generated by fundamentally flawed 
design principles. 

Structuring Infurmatiun 

Although Linkage relies on a wide variety 
of data-type translators to integrate this 
broad bandwidth of manufacturing in¬ 
formation, a more general solution is 
waiting in the wings and is about to make 
a serious debut in corporate computing 
in this country. This solution goes by the 
daunting designation of Standard Gener¬ 
alized Markup Language. SGML is a 
well-established ISO standard and has 
been mandated by the Department of De¬ 
fense a.s the markup methodology to be 
used in all aspects of the far-reaching 
Computer-aided Acquisitions and Logis¬ 
tics Support program. SGML has also 
been accepted by the Air Transport As¬ 
sociation (which represents airframe man¬ 
ufacturers) and a growing body of sup¬ 
porters in many industries, government 
agencies, and service organizations 
throughoui the world. 

SGML lets you describe the essential 
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Generating complete object-oriented programs 
is as easy as clicking on AUTOCREATE in 
DataFlex's menu system. Utilizing DataFlex's 
many other language features lets you create 
fully customized CUA applications. 


V.' 
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Experience taster development, easier mainte¬ 
nance, re-usable code and better looking 
applications now with Data Flex 3.0 for $795. 
If you currently use another 4GL or program¬ 
ming language, the cost is only $125,* a sav¬ 
ings of $670. 

The benefits of object-oriented programming 
are available now. Don't get left behind. 

Take the lead...with DataFlex! 

Call 1-800-451-FLEX for complete DataFlex 
information and the dealer nearest you. 



^iisfra/ia 61 -3-699-70^^ Dattmsrk 4&“45*76^45d5 

AiistriB 43-66^658-2237 France 33-1-47-341-961 

8elgium/L ^JxembouFg 49-61 -727-5014 Germany 49-61 -727-5011 
to7S5-11-fl72-9266 Hong /fung 852-511-7922 

CenatiB 416-226^2181/416-765-5041 M/39-5e7^2Z4]22/39^5l -437-025 

cm 5B-2-231-7015 Japan 81-480-656-565 


52i-545‘-6327 
W/is* 7-0172-236797 
Wi?5tJMv7-09M34206O 
JVeWfi?f'/fljJtfjf31-T4-555-B09 
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^0^3^47-2-559-966 


65-/75-5566 
Sp^/«34-H02-229e 
46-300-19530 
raW/w7-0t42-23BQ3B 
United Arab fm 97-12-331-865 
United Kingdom 44-7i 729-4468 


*A hrrited time otter, expire? D6.'ao/92. Participants rnusi supply Itie lirst pagfi of fl manual or an origfna.1 dislt Irom tliait Eanyuago or clatoba$e program, 
Prices may wary by CQurttry 

© OataFex is a reglsterBit trademarit qf Data Access CorporaJlDn. 


Oili&Gt-Orienteii 4GL 
Applicaiion DavebpmBnt Effvimnment 
DBm 


OMA ACCESS 

14000 SW119 Avenue 
Miami, Florida 33186 
305/238-0012 

For information via CompuServe; GO DAC 
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Silicon 

Graphics 


R ingston's memory 
upgrade products 
; ' "^^offer you a variety 
. of solutions for enhancing 
! Silicon Graphics work- 
i stations including: 

! Personal IRIS 

I MOm 35 
•4D/RPC Indigo 
I MCVZO, 25 

Professional IRIS 

! •40/40,50,70,80,85 

Power IRIS 

•IRIS Crimson 

•4D/120, /2xx, /3xx, /4xx 

All Kingston memory 
enhancements are individ¬ 
ually tested, fully warrant¬ 
ed and 100% compatible. 

For information on our 
workstation products call: 

1 - 800 - 835-2545 

For PCs call 1-800-835-6575 

Ph. 714-435-2667 
Fax 714-435-2618 
East Coast 516-673-6300 

Manufactured by 

PKincivStoii 

In'^l A m TECHNOLCJftY CORPORA! lON 

17600 Newhope Street 
Fountain Valley, CA 92708 
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features of the most complex documents 
without becoming a hostage to the propri¬ 
etary standards imposed by mo.st software 
vendors. A document created in or con¬ 
verted to the SGML forniat can be output 
in many forms on many types of systems. 
Attributes such as font size, typeface, and 
method of emphasis (e.g., bold italics, and 
small caps) can be quickly and globally 
changed to suit circumstances. 

Far more important, you can describe, or 
mark up, the structure of a document— 
the logical organization of its con.stituent 
elements (e.g., chapters and sections)—in 
such a way that the description is never 
lost, no matter what target systems the 
document ends up on. Such documents 
can be transmitted in their source form 
over networks or can be exchanged with 
dissimilar systems. Later, you can recon¬ 
stitute the documents in any format you 
desire. Because source documents are pure 
ASCII, a single text-retrieval engine can 
index, search, and retrieve them with great 
facility, even if you used several software 
products to create them. However, any 
software that creates, converts, or inter¬ 
prets such documents must adhere to the 
same nonproprielary SGML standard. The 
payoff that most indu.stries are seeking is 
universally shareable information (see 
“SGML Frees Information'* on page 279). 

The Big Picture 

There is another, greater payoff to be ob¬ 
tained from using the technologies out¬ 
lined in this article. Although the benefit is 
hard to nail down and evaluate in terms 
an accountant might immediately appre¬ 
ciate, it promises enormous strategic ad¬ 
vantage: the ability to create organizations 
capable of learning from their hardest-won 
insights and most egregious errors. Para¬ 
doxically, this potential advantage is in¬ 
extricably linked with the perceived draw¬ 
backs of the.se same technologies: None 
of the technologies are particularly ea.sy 
to implement. Concept-ba.sed text retrieval, 
hypertext, document assembly, SGML, 
and even ClMLlNC’s applications syn¬ 
thesis tools arc simply not plug-and-play 
sorts of things. All require knowledge they 
cannot themselves supply. This is simul¬ 
taneously their best and worst aspect: They 
make people think. 

The search for push-button solutions 
has yielded little of la.sting value. Promis¬ 
es of intelligent systems have often been 
responsible for the perpetration of gro¬ 
tesque stupidities. There is no magical, 
sacrosanct, or immutable knowledge that 
can be packaged and delivered to the cor¬ 
porate doorstep to protect organizations 
from their own ignorance. Ignorance re¬ 
sults solely from a failure to learn—a weak¬ 


ness for which there is no known techno¬ 
logical cure. The deskilling that resulted 
from much “advanced" automation serves 
as a good example: Corporations’ ability to 
learn quickly atrophied when they didn’t 
seem to care any longer what workers 
knew. Management only wanted to know 
enough to automate jobs away. 

Companies facing the intense pressures 
of international competition must begin 
caring again—and .soon—about what ev¬ 
erybody knows. They must encourage the 
open exchange of information by every 
means possible and forge new corporate 
cultures based on collegial discourse and 
collaborative exploration. This isn’t easy, 
but it is necessary. Without such thought¬ 
ful discourse and engaged collaboration, 
innovation comes to a halt. 

The tools described in the following ar¬ 
ticles substantially increase access to a 
multifaceted constellation of narrative in¬ 
formation resources. They can enable valu¬ 
able old stories to be told through new 
channels, and new stories to emerge where, 
for most organizations, only silence has 
reigned since the second industrial revo¬ 
lution. Listen to what the people are .say¬ 
ing: you can’t afford not to. For good or ill, 
a third revolution is in the air. ■ 
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There are twe ways to do your math. 
Drag. Click-n-drag. 
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Solve problems fast with 
MathcadS.L 

Don’t let calculations keep you from get¬ 
ting work done. Cruise thmu^ problems 
witn the math packa^ that’s Ssr, all¬ 
purpose—and easy: Machcad 3.L 

The one-step system. 

Mathad 3.1 is much more than just a 
number-crunchen It’s an interred math 
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system that performs everything from addition 
to symbolics—easily and natuiSily. Because it 
works the way you think. 

Just type your calculations anjTA^here on 
the screen—just like a scratch pad—and you ’re 
done. Mathad does the calculati^; Updates 
answers when a variable changes. Grapns in 
2-D or 3“D* Even accepts bitmapped graphics. 

A quick menu pick gives you full symbolic 


calculation capabilities. So you 
can do any integral, Taylor 
series, or infinite sum with 
cl ick- n-d rag simp I icitv. 

Done calculating? Mathcad prints out 
prcscntation-qualit}'^ documents complete 
with equations in real math notation. 

Give your math a hand. 

To help you work even fester, Mathcad 3.1 
includes a Standard Electronic Handbook tor 
instant access to hundreds of standard 
formulas, useful data, and commonly- 
used equations. Ready for interactive 
use, just click-n-paste them into your 
work. Without ever opening a rcfctencc 
book. 

And now diere are three new 
optional Electtxjnic Handbooks* 
created with the leading publishers of 
technical handbooks: The CRC Materi¬ 
als Science and Engineering Handbook, 
Machine Design and Analysis from 
McGraw-Hill, and the Mathcad Trea- 
sur\' of Methods and Formulas. Plus 
optional Applications Packs with modi- 
liable templates for all major engineer¬ 
ing and science fields. 

160,000 people already 
rely on it. 

Matlicad’s the bcst-scUine madi 
software because it gets results, 
Here’s how: 

* Easy to Icam and uijc Miemsoft® 
Windows or UNIX interfece 

* Easy to ase symbolic calculations 

* Standard Electronic Handbook with 
hundreds of useful biiilMn solutions 
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Electronic 
Handbooks 
available 


» Optional Electronic Hand¬ 
books available 

* DiJicrentiais, FFTs, cubic splines, 
matrices and more 

* 2-D and 3-Dp^phics 

“ Presentation-quality documentation 

* Optional Applications Packs with adaptable tem¬ 
plates for Efectrical, Mechanical, Civifarid 
fchcmical Engineering, Sradstics, Advanced 
Math, and Numerical Methods 

* PC DOS and Macintosh® 
v ersions also available 

Free demo disk. 

For a FREE Mathcad 
demo disk, or upgrade 
infomiation, caIll-800- 
MATHCAD (or 617-577-1017, 

Fax617-577-8829). Or sec 
your software dealer. 

•Electronic Handboob require 
Mathcad 3.1 and Microsoft 
Windows 3.0 {or higher) or 
UNIX. 
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TM anid@sigEii(y nuumt^TLircr-^ Hade- 
mark orrrfistcreti trademajk respectively. 


1-800-MATHCAD 

The answer is 

MathcaiT 



MathSoft, Inc. 201 Broadway, Cambridge, MA 02139 USA ■ Phone: i-80CMS2&-4123 - 617-577-1017 - Fax: 617-577-8829 
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The UltraLHe SL/20 is 
just one of the many 
innovations NEC 
has brought to portable 
computing. Others 
include the first color 
laptop, the first 
portable Docking 
Station and the 
first 486SX laptop 
with 256 colors 
at 640x480 
resolution. 


The new NEC UltraLite SL/20 
is the most versatile notehook 
computer you can buy. 

And you can put that in writing. 

Is the pen mightier than the keyboard? In the case of the new NEC 
UltraLite* SL/20, it’s actually a tie. The SL/20 is driven by a powerful 
386SL, 20MHz processor with 16 KB cache, for enhanced performance. 

It has an 80MB or 120MB hard drive with factory-installed MS-DOS* 
and Windows? And with 2MB of standard RAM (expandable to 8MB), 
it can handle your most demanding applications. It’s extremely light¬ 
weight. It provides superior power management, giving you 3 to 7 
hours of battery life. And it can serve as a desktop, thanks to an 
optional, full-function portable Docking Station™ And what does the 
future hold? A pen. Because soon the SL/20 will offer the option to 
upgrade to pen computing. So you can foi^et the mouse. And use your 
finger or pen to open a window or to access a file. You’ll be able to 
work with NEC’s standard UltraDraw™ software. So you can capture 
signatures. Annotate documents. Do sketches. Or create charts. And you’ll 
be ready for Windows for Pen Computing?"* with its handwriting recog¬ 
nition and on-screen editing capabilities. The UltraLite SL/20. It has 
versatility written all over it. 


Call 1-800-NEC-INFO (in Canada. 1-800-343-4418), or NEC FastPacts at 1-800-3660476. #ULSL20 (857520), for Immediate literature. 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity. The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc, offers this advice, "A 
knowledgeable buyer will be a 
successful buyer/' These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• Hoxv long has the compani/ 
been in business? 

• Does the company offer 
technical assistance? 

• Is there a service facility ? 

• Are manufacturers luarran - 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction* Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name, model 
number, catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date. 

• Confirm that the price is as 
advertised. 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc* 

6 E. 43rd St*, 

New York, NY 10017 



fVDCRGCOMPUTER 
MARKETING COUNCIL 

of Che Oinect Marketing Associatjon, Inc. 
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• Obtain an order number 
and identification of the 
sales representative. 

• Make a record of your 
order, noting exact price in¬ 
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St*, New York, 
NY 10017* 
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THE NEW AGE 
OF DOCUMENTS 

Imagine a world where the document is the center of things and 
applications and operating environments are merely tools for document interchange 


JOHN E. WARNOCK 


T hink about how you work. Business 
professionals spend roughly 60 per¬ 
cent of their average workday deal¬ 
ing with documents—newspapers, 
newsletters, magazines, financial reports, 
memos, and so on. Every morning your 
desk is stacked with all kinds of paper. 
You read the documents, annotate them 
with Post-it notes, and forward them to 
other people. 

Computers don’t help you read or man¬ 
age your documents—they create more of 
them. All the generic applications create 
paper documents as their final product. 
Paper is the communication medium. Even 
if you transmit a document electronically 
by means of fax, you still probably start 
with paper. 

In today’s world, if you wish to com¬ 
municate a message directly between com¬ 
puters, you most likely use ASCII text, 
the least common denominator of com- 
puter-to-computer communication. You 
may not be able to reliably communicate 
more complicated information because the 
receiver may not be able to read it. 

Because of the diversity in computer 
operating environments, it’s hard to imag¬ 
ine that all the machines could communi¬ 
cate with one another. Today’s computer 
world revolves around applications and 
operating systems. To transmit a docu¬ 
ment to someone else, the receiver’s op¬ 
erating system, application, and resources 
must be compatible with yours. If the doc¬ 
ument’s form and content depend on sev¬ 
eral applications, the receiver must have 
all of them. 

If computers could directly and rou¬ 
tinely communicate all the documents that 
computer applications create, communi¬ 
cation would be more timely and efficient. 

continued 
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You would use your computer primarily to 
read, search, and print portions of elec¬ 
tronically distributed documents. Docu¬ 
ments would become active elements of 
communication. 

As a primary communication tool, com¬ 
puters would become as indispensable as 
the telephone. Imagine a world where the 
“virtual document,” the active structured 
information you are communicating, is the 
center of the computing universe and ap¬ 
plications and operating environments are 
merely tools to enable document inter¬ 
change. 

Technical Barriers 
Barriers to document interchange are the 
result of a highly competitive and hetero¬ 
geneous industry shaped by proprietary 
interest groups bent on accomplishing spe¬ 
cific goals for their own products. Thus, 
performance and functional priorities make 
most applications platform-specific to a 
degree that blocks easy document inter¬ 
change. In addition, there are no effective 
standards for such communications. 

Networking companies have helped the 
situation by enabling standards that allow 
data interchange between platforms. But 
data interchange is not document inter¬ 
change. You must still manipulate the data 
with an application in order to create a fi¬ 
nal product. 

Unrealistic requirements for common 
resources effectively block document in¬ 
terchange. Most large corporations have 
mixed computing environments, using 
mainframes, minicomputers, workstations, 
and personal computers. Groups within a 
company have different needs and, there- 


ACTION SUMMARY 


If computers could directly and 
routinely communicate all the 
documents that computer ap¬ 
plications create, communica¬ 
tion would be more timely and 
efficient. You would use your 
computer primarily to read, 
search, and print portions of 
electronically distributed docu¬ 
ments. Documents would be¬ 
come active elements of com¬ 
munication. 



fore, buy different kinds of equipment. 
Some people prefer Macs, some like PCs, 
and others choose workstations. 

Diversity may also occur within a con¬ 
sistent operating environment. For in¬ 
stance, Joe may have a black-and-white 
small-format display with 1 bit per pixel 
and a computer with limited memory, but 
his neighbor June has a large, full-color 
24-bit display with a system that has lots of 
memory. 

Today, everyone’s equipment, systems, 
fonts, memory, displays, and applications 
must almost be in lockstep to be able to 
exchange documents. This may be ac¬ 
ceptable for a specific mission-critical ap¬ 
plication, but it’s hopelessly unrealistic 
for a general business environment. 

From time to time, utopian visions of 
reducing the differences between platforms 
cind moving toward comprehensive com¬ 
patibility arise. In these visions, everyone 
moves to a common hardware architec¬ 
ture and a common operating environment. 
Some people say that Microsoft Windows 
should be the common environment; oth¬ 
ers support OS/2; still others say the Mac 
operating system is the way to go; and 
workstation vendors choose any of vari¬ 
ous flavors of Unix. 

However, the same competitive priori¬ 
ties that created today’s diversity make 
the chance of adopting a broad single plat¬ 
form essentially nonexistent. The diversi¬ 
ty of environments inhibits effective com¬ 
munication among them. And applications 
tend to use system resources that are in¬ 
compatible with other environments. 

The technical demands of compound 
documents further complicate the issue: 

• Text, graphics, and images all have 
unique requirements for successful in¬ 
terchange. 

• Text interchange must deal with font 
metrics (the weight and width of each 
character) that change according to 
typeface, positioning information, tab 
settings, line and paragraph breaks, and 
different character sets and encodings. 

• Graphics interchange must accommo¬ 
date paths, structured graphics, paint¬ 
ing operations, graphic state modifiers, 
device-independent color, and Bezier 
curves. 

• Image interchange must specify data 
for sampled images, or masks, and pa¬ 
rameters (e.g., width, height, depth, 
color space, cuid compression). 

When documents contain sound and video, 
as they undoubtedly will, the problems 
will only increase. 

A successful, comprehensive docu¬ 
ment-interchange solution that can han¬ 


dle the different demands of text, graphics, 
and images ought to come from document 
architectures that have a life outside of 
and across operating-system and hardware 
platforms. You need an architecture that 
transcends the boundaries of computer 
environments and emphasizes the inde¬ 
pendence and completeness of the inform 
mation's structure. 

A Real-Life Experiment 
When Adobe Illustrator was under devel¬ 
opment, one of the design goals was to 
make the intermediate file format the same 
as the print file format. Adobe used the 
PostScript language to describe both the 
appearance of the printed page and the se¬ 
mantics of the editable objects that the ap¬ 
plication manipulates. Because the first Il¬ 
lustrator product dealt with simple graphic 
objects, this ASCII file format was not 
very complex and had many advantages. 

After releasing Illustrator, Adobe dis¬ 
covered that you could easily pass the in¬ 
termediate files that Illustrator created to 
other applications. These other applica¬ 
tions could insert, scale, and rotate the il¬ 
lustrations in the documents they were 
producing. Because the illustrations were 
PostScript language fragments, a receiving 
application didn’t have to understand their 
contents to print the document. It merely 
had to pass the fragment to the printer. 

Other applications that primarily deal 
with illustrations (e.g., Aldus FreeHand 
and Corel Draw) can read the semantics of 
Illustrator files. As a result, most device-in¬ 
dependent clip art is stored in Illustrator 
format. Illustrator and its output file format 
have provided a real experiment in docu¬ 
ment interchange. 

With the release of subsequent versions 
of Illustrator, the complexities of its ed¬ 
itable objects have increased. For exam¬ 
ple, Illustrator 3.0 supports complex text 
objects, but it does not handle multipaged 
documents, style constructs, reference con¬ 
structs, and general image manipulation. 

The PostScript language has the poten¬ 
tial expressive power to abstract the se¬ 
mantic objects needed to implement a 
complex editor while preserving the ex¬ 
act layout and appearance of the docu¬ 
ment. Illustrator 3.0 uses a format that is in¬ 
dependent of operating system, hardware, 
and device and has many of the desired 
properties of a good document-interchange 
language. Adobe intends to generalize 
these concepts to build the foundation of an 
extensible document-interchange strate¬ 
gy—and hopefully a useful standard. 

Standards and Practice 

A discussion of most current and past at¬ 
tempts at document-interchange standards 
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Matching Fonts 


T he handling of fonts is a funda¬ 
mental problem in document in¬ 
terchange. Consider the follow¬ 
ing example. Terry produces a 
document using fonts from the Utopia 
and Futura type families (see figure A). 
Terry sends the document over a net¬ 
work to three coworkers, who imme¬ 
diately print the document. Tlie catch 
here is that none of tlie people receiving 
the document have the fonts that Terr>' 
used in the original document. There 
are a number of ways to deal with this 
problem. 

The most common solution would 
be to print the entire document in the 
printer's default font. Courier (see fig¬ 
ure B). Courier is a monospaced font, 
so a line of type takes up more hori¬ 
zontal space than it would with a pro¬ 
portionally spaced font (e.g., Utopia). 
As in figure B, this often results in 
words running right off the edge of the 
page. The overall look of the text is 
also different, so the reader has no 
sense of how the original document 
looked. 

A second solution would be to sub¬ 
stitute available fonts for the original 
fonts. In Terry’s document, Utopia is a 
serif typeface, and Futura is sans serif. 
Other serif and sans serif fonts could 
replace them. However, the metrics of 
the font differ from one font to the next. 


Although this document would be eas¬ 
ier to read than the Courier version, it 
would not maintain the line and page 
breaks or the overall look of the origi¬ 
nal document. 

A third way to solve the font prob¬ 
lem would be to bundle the fonts with 
the document before sending it over 
the network. This approach would en¬ 
sure that the receivers see the docu¬ 
ment in its original form. However, al¬ 
though the document itself may only 
be 3 to 4 KB in size, the fonts that go 
with it could push that number to over 
120 KB, slowing the network to a vir¬ 
tual crawl. 

Another approach, using Multiple 
Master fonts, provides a more efficient 
method of document interchange. Us¬ 
ing variables of character weight and 
width, a Multiple Master font can close¬ 
ly match the fonts used in the original 
document (see figure C). Thus, between 
the original and the received docu¬ 
ments, line and page breaks are identi¬ 
cal, and the overall look of the text is 
the same. 

You can use one Multiple Master 
font successfully for font substitution 
because it matches all the document’s 
original fonts on a character-by-char- 
acter basis. In addition, this approach 
minimizes overhead because only the 
font metrics (typically less than 1 KB 


per font) need to be transmitted with 
the document. 

Based on Adobe’s open Type 1 font 
format specification. Multiple Master 
typefaces are compatible with existing 
technology. Each Multiple Master type¬ 
face enables you to create a large se¬ 
lection of fonts using a design matrix 
based on one or more variables of 
weight, width, size, and style—weight 
and width are by far the most widely 
used variables. You are able to gener¬ 
ate any instance within this matrix us¬ 
ing any combination of the included 
variables. 

Today, a typical font family includes 
several weights (e.g., light, regular, 
bold, and black) and perhaps one or 
more variations in width (condensed, 
normal, and/or expiuided). You are lim¬ 
ited to the choices available in the font 
family, or you can resort to software 
tliat artificially bolds, lightens, expands, 
or compresses an existing design. These 
processes distort letter .shapes and pro¬ 
portions, which can adversely affect 
the legibility of the text iuid distract the 
reader. 

Multiple Master typefaces let you 
select the weight, width, size, and style 
of typefaces that will best suit your 
needs as well as provide you with sys- 
tems-level solutions in document porta¬ 
bility. 


MulHple Master Fonts 

Because a Multiple Master font can 
produce a wide range of typeface 
variations, it can precisely match 
the copyfit of a document created 
in an entirely different typeface, 
even though designs of the char¬ 
acters in the Multiple Master font 
might have little in common with 
those of the font it's trying to match. 


Figure A: The original docu¬ 
ment uses a mix of serif and 
sans serif fonts. 
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Multiple Master Fonts 

Because a Multiple Master font can 
produce a wide range of typeface 
variations, it can precisely match 
the copyfit of a document created 
In an entirely different typeface, 
even though designs of the char¬ 
acters in the Multiple Master font 
might have little in common with 
those of the font It's trying to match. 


Figure B: Using the default 
printer font results in the loss of 
the original look of the docu¬ 
ment. 


Figure C: Multiple Master font 
technology retains the metrics 
of the original fonts to preserve 
the look and spacing of the 
original document. 
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would shed little light on how to address 
the problem practically. Most attempts to 
define standards by committee are plagued 
by the need to reach agreement among 
many different interest groups and fac¬ 
tions. Compromises are made* and the re¬ 
sult is often a “paper standard’’ that is too 
abstract and complex to be practical or has 
wandered so far tom the original objective 
that nobody wants to implement it. 

This indictment of traditional standard¬ 
making processes in no way implies that 
the members of standards groups are not 
trying to do the right thing or are not sin¬ 
cere in their desire to offer a solution. 
Many of the efforts of the individuals are 
very good technically. It’s the process itself 
that is flawed. 

Establishing effective standards means 
building something that solves the problem 
in a practical way, serves the needs of the 
user community, is general enough to be 
extended into the future, and is not pro¬ 
prietary. The market will decide when a 
solution is real. 

After the market has accepted a solu¬ 
tion, formal standards groups should con¬ 
vene to clean up, endorse, and codify the 
standard. This is the market-based strate¬ 
gy that Microsoft used to establish the 
DOS standard and that Adobe used to es¬ 
tablish the PostScript-language standard. 

A Document-Interchange Road Map 
Establishing a viable document-inter- 
change strategy is a two-phase process. 
Both phases are necessary to avoid the 
catch-22 that bedevils new technology: 
Who will write applications to support a 
format that doesn’t have widespread use? 
And who can use a formal that doesn’t 
have widespread application support? 

The first phase requires enabling the 
majority of computer-generated documents 
to be transmitted, viewed, and printed 
across diverse platforms. This phase must 
be independent of the specific interests of 
any one vendor of operating environments 
or hardware architectures. Once accom¬ 
plished, the user community will see the 
value of communicating documents elec¬ 
tronically. 

When electronic communication of doc¬ 
uments becomes commonplace, the appli¬ 
cations that make it easiest and that best 
exploit the interchangeable-document for¬ 
mat will gain in popularity. Demand will 
drive nonnal market forces to proliferate 
the format. In other words, create a for¬ 
mat that works and has practical value to 
the end user, and that value will drive the 
market to the common formal. 

The goal of the first phase should be to 
capture documents from existing applica¬ 
tions in a way that is independent of de¬ 


vice, operating-system, and hardware. For¬ 
tunately, modem windowing environments 
provide a common, device-independent 
interface between the applications and the 
operating-system imaging models. And 
these imaging models have interfaces to 
printer drivers: Graphics Device Interfaces 
in the Windows environment, QuickDraw 
interfaces in the Mac environment, and 
Graphics Programming Interfaces in the 
OS/2 environment. 

One approach is to develop specialized 
printer drivers for each environment that 
will capture the output from applications 
and convert it to a single, uniform docu¬ 
ment-interchange format. With this for¬ 
mat, you can write document viewers and 
printing utilities for each platform. A col¬ 
lection of such drivers, coupled with view¬ 
ing and printing facilities, will enable the 
initial communication of documents be¬ 
tween diverse platforms without changing 
existing application programs. 

This is the course that Adobe has taken 
with its document-communication tech¬ 
nology, code-named Carousel. Applica¬ 
tions create Carousel documents by send¬ 
ing their output to a printer driver con¬ 
taining a Carousel module. 

In environments that support device-in¬ 
dependent printing, any application that 
prints can create a Ciu'ousel document. In 
the DOS environment, you can convert 
PostScript output files to Carousel docu¬ 
ments with a utility program. Thus, only 
DOS applications that support PostScript 
can create Carousel documents. Of course, 
about 5000 applications on all platforms 
now support PostScript, so this isn’t a very 
onerous restriction. 

One of Carousel’s fundamental con¬ 
cepts is that you should be able to work 
with electn^nic documents in the same way 
that you work with paper—and still be 
able to take advantage of their being com¬ 
puter files. Ciirousel documents are, there¬ 
fore, partitioned into pages that you can 
read with a viewer application, Just as you 
would read a book or a magazine. 

However, unlike paper, the Carousel 
viewer lets you attach electronic notes, 
search for specific words or phrases, and 
create active links between an outline and 
a document and between different parts of 
a document. These links let you navigate 
around a document in many ways. As Mar¬ 
shall McLuhan might say. Carousel has 
taken its initial content from the paper 
medium, but it extends this content using 
the capabilities of the personal computer. 

Because Carousel is page-oriented, it’s 
important that the documents it handles 
retain the format of the original document. 
The most difficult aspect of this task lays 
in handling fonts. Carousel uses Adobe’s 


Multiple Master font technology to ensure 
that documents retain as much of the look 
of the original document as possible with¬ 
out needing to contain the actual fonts used 
in their creation (see the text box “Match¬ 
ing Fonts” on page 259). 

Beyond Carou.sel 

Carousel technology represents an initial 
step toward portable documents. In this 
step, some of the information relating to 
the objects in the application are lost in 
the communication to the print driver. For 
instance, the relationships between the 
numbers in a spreadsheet are lost when 
the spreadsheet is formatted for printing. 

The loss of information doesn’t prevent 
you from using a common document-in¬ 
terchange format to communicate the ap¬ 
pearance of the document. Later, as ap¬ 
plication programs support document 
interchange more fully, object semantics 
can be inserted into the interchange for¬ 
mat. Tlien you can realize the full com¬ 
munication potential of document inter¬ 
change as you edit the same document 
across diverse platforms and applications. 

The second phase to document inter¬ 
change is to build powerful applications 
that use a common document-interchange 
formal iuid to leverage the cross-platform 
sharing of object semantics that such a for¬ 
mat would allow. These applications 
should demonstrate how document inter¬ 
change and common editing structures can 
work and how the use of the extension 
techniques can add semantic information to 
the standard. If these applications give sub¬ 
stantial value to the end user, applications 
developers will build new interfaces to the 
document-interchange drivers, and a new 
standard, both real and useful, will appear. 

In looking to the future of computing, 
people must focus on the abstractions of in- 
formation and how they use those ab¬ 
stractions to communicate ideas effec¬ 
tively. Computers shouldn’t be the center 
of our attention—the information should. 

Documents are abstractions of infor¬ 
mation that have been refined in many 
ways to communicate ideas. To date, the 
document is one form of information that 
remains difficult for personal computers 
to communicate. It’s time to expand our 
horizons. If computers can do anything, 
they should be able to effectively trans¬ 
mit and receive that basic staple of our in¬ 
formation diet: the document. ■ 


John E. Warnock is chairman and CEO 
of Adobe Systems (Mountain View, CA), 
which he cofounded in 1982 after being a 
senior scientist at Xerox Palo Alto Re¬ 
search Center. You can reach him on BIX 
do **editors.** 
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INTRODUCING MICRO-CAP IV; 
MORE SPKE. MORE SPEED. 
MORE CIRCUIT. 


PC-based circuit analysis just became Easter. 

More powerful. And a lot easier. Because 
MICRO-CAP IV is here. And it continues a 
12-year tradition of setting CAE price/ 
performance standards. 

Put our 386/486 MICRO-CAP IV to work, 
and you’ll quickly streamline circuit creation, 
simulation and edit-simulate cycles—on circuits as laige as 
10,000 nodes. In fact, even our 286 version delivers a quantum 
leap upward in speed. Because, for one thing, MICRO-CAP IV 
ends SPICE-file-rdated slowdowns; it reads, writes and 
analyzes SPICE text files and MC4 schematic files. It also 
features fully integrated schematic and text editors. Plus an 
interactive graphical interface—windows, pull-down menus, 
mouse support, on-line HELP and documentation—that 
boosts speed even higher. 

Now sample MICRO-CAP IV power. It comes> for example, 


from SPICE 2G.6 models plus extensions. Compre¬ 
hensive analog behavior^ modeling capabilities. 

A massive model library Instant feedb^k plotting 
from real-time waveform displays. Direct schematic 
waveform probing. Support for both Super and 
Extended VGA. 

And the best is still less. At $2495, MICRO-CAP 
outperforms comparable PC-based analog simulators—even 
those $5000 -I- pack^es—with power to spare. Further, it’s 
available for Macintosh as well as for IBM PCs, Write or call 
for a brochure and demo disk. And experience firsthand 
added SPICE and h^er speed—on larger circuits. 
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STATE OF THE ART 



ELECTRONIC 

BOOKS 

H3pertext publishing lets you structure, distribute, retrieve, and 
annotate the information you need 

LOUIS R. REYNOLDS AND STEVEN J. DEROSE 


S oon, you won't have to worry about 
running out of space on your book’ 
shelves^ and you will not have to 
carry those heavy boxes of books 
from one house lo another when you 
move. In ihe near future, you will see a 
great many of your favorite books avail¬ 
able on disk. Electronic books are fast 
coming into being. 

Over 25 years ago, Andries van Dam, 
pioneer in user-interface languages, coined 
the term electronic books. It refers to in¬ 
teractive live documents that you can cre¬ 
ate and read on a computer. Electronic 
books preserve the best features of paper 
documents while adding rich, nonlinear 
information structures (often called hy¬ 
permedia) and interactive user-controlled 
illustrations. 

Recently, a number of vendors intro¬ 
duced hand-held computer devices that 
allow you to read large documents on¬ 
screen and output them as hard copy. In 
the meantime, software is appearing that 
uses modern high-end display capabili¬ 
ties so that you can easily and comfort¬ 
ably read books in electronic form. 

In theory, electronic books have been 
possible for decades. The concept goes 
back to at least 1945. Pioneering systems 
began appearing in the 1960s, but at that 
lime, only mainframes had the required 
speed, storage capacity, and display qual¬ 
ity. In the late 1970s and the early 1980s, 
second-generation systems appeared on 
more affordable hardware, but you could 
create only simplified documents with 
them. 

Recent technological advances have 
made it possible for the new medium to 
exceed the capabilities of paper, and now 
new systems will offer dynamic electronic 
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ELECTRONIC BOOKS 



Early Electronic-Text Pioneers 

In 1945, Ptesident Roosevelt’s science ad¬ 
viser Vannevar Bush conceived of what 
later became the Memex, a machine that 
stored huge amounts of text and helped 
users index and organize the information. 
He also suggested providing an easy way 
to make and reuse connections between 
texts. For this reason, many consider the 
Memex to be an early forerunner of hy¬ 
pertext. in the late 1960s, actual electron¬ 
ic text systems began to appear. 

In the early 1960s, Doug Engelbart 
built Augment for the Stanford Research 
Institute. Augment is an on-line docu¬ 
ment environment used for E-mail, col¬ 
laborative design and writing, and other 
related tasks. Engelbart's staff did much 
of its work without paper, creating large 
and small documents with links, outline- 
style hierarchical structures, keywords 
for retrieval, embedded graphics, and a 
variety of other features. They could even 
coedit documents in real lime across hun¬ 
dreds of miles. The documents they gen¬ 
erated still exist and fill hundreds of mag¬ 
netic tapes. 

Around the same time, Ted Nelson (now 
the head of the Xanadu project at Au¬ 
todesk) began to write about his vision of 
a future where all literature would be in¬ 
stantly available to everyone to read, ex¬ 
plore, link, and annotate. Nelson created 
the lenns hypertext and hypermedia^ and 
he contributed to early research on hyper¬ 
text at Brown University. His team is de¬ 
signing and developing Xanadu, a soft¬ 
ware environment to make his vision 
possible. 

At Brown, van Dam and his students 
built HES (Hypenext Editing System) and 
later developed PRESS (File Retrieval 
and Editing System), which was a full- 
featured hypermedia system for unlimiled- 
sizc documents that built on the insights 
gained from HES and Augment. PRESS 
supported WYSIWYG, multiwindow edit¬ 
ing, and the then-revolutionary idea of us¬ 
ing seamless text rather than fixed 80-byte 
lines. 

PRESS introduced the undo operation 
and some hypertext capabilities that are 
considered advanced even today. Text and 
links had keywords and attributes for re¬ 
trieval, on-the-fly information filtering, 
and formatting. PRESS provided the user 
with multiple document views, such as an 
out liner, bookmark index, hypertext link 
overview, and others {all updated when 
any of them changed). In a number of 
courses, students read textbooks, wrote 
papers, and interacted in the PRESS 
'‘web.” In addition, NASA even used 
PRESS for Apollo documentation. The 
system still works today. 


coital Equipment Corp. 
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You can control any IEEE-488 (HP-IB, GP-IB, 488.2) 
device with our cards, cables and software 
for the PC/AT/386, EISA, Micro Channel 
^ and Macintosh It. You get fast hardware 

and software support for all the_ 

popular languages, plus a software 
library of time savfoig utilities, 
instrument control has never 
been easier. 

FREE 
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books that fully utilize your computer's 
strength.s. Electronic books will be made 
possible by the combination of powerful 
processors; high-density storage; and in¬ 
terchangeable, processible representations 
of text, graphics, and multimedia docu¬ 
ments. 

Until now, desktop publishing had prin¬ 
cipally focused on paper output. The elec¬ 
tronic medium, however, has numerous 
unique strengths. Some of the newest 
electronic-book systems make use of 


ACTION SUMMARY 


On a rainy afternoon, you may 
want to turn on your computer 
and read the newest Stephen 
King best-seller. Before long, 
using SGML technology, good 
software, and some future in¬ 
terchange standards, your com¬ 
puter will provide you with a 
library of unlimited size and 
variety. 


those strengths rather than merely imi¬ 
tate paper. 

Importance of Electronic Delivery 
People need a strong motivation to con¬ 
vert from a familiar, established method 
to a new way of doing things. Electronic 
books provide a significant economic ad¬ 
vantage. Companies see electronic books 
as a way to save on production costs and to 
improve accuracy and timeliness. 

Mm\y firms use large, complicated man¬ 
uals, which can cost as much as $ ltX)0 per 
copy to produce. On the other hand, a CD- 
ROM can hold several of these manuals, 
be shipped in an envelope, and cost under 
$5 to produce. And the environmental ad¬ 
vantages of using less paper are also sig¬ 
nificant. 

Updating paper documents is expen¬ 
sive, time-consuming, and error-prone. 
Networks can serve many readers with one 
copy. With the increasing use of networks 
and CD-ROMs, publishers can provide 
updates efficiently and as often as needed. 
Helpful software can even alert readers to 
important changes. 

Maintenance and service technicians 
can carry a full set of electronic manuals to 
customer sites. With this capability, tech¬ 
nicians make fewer return trips to solve 
customers' problems. This benefit of elec¬ 
tronic publication leads to lower support 
costs and more satisfied customers. 
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Initial Commercial Attempts 

None of the first-generation eieclronic- 
book systems gained wide use because 
they required a great deal of computer 
power* As time went on, however, com- 
puters became more powerful, and anoth¬ 
er generation of electronic-text systems 
arose. Xerox's Note Cards introduced the 
idea of modeling documents as cards and 
was one of the earliest second-generation 
systems* It was the forerunner of a vari¬ 
ety of tools designed to organize, link, and 
explore networks of information ‘'chunks.'' 
Chunks are very useful, although divid¬ 
ing actual books into meaningful chunks 
is difficult. 

NoieCards shared with first-generation 
hypertext systems a commitment to large- 
scale applications and support for hyper- 
textual navigation, but it differed with them 
greatly in its model for documents. Xe¬ 
roxes application had a significant influ¬ 
ence on later systems. Apple’s 1987 in¬ 
troduction of HyperCard brought some of 
NoteCards' technology within the reach 
of many people* Although it*s oriented to¬ 
ward small chunks of information, Hy¬ 
perCard has been used for some interesting 
large electronic-text projects* 

Brown University’s Institute for Re¬ 
search in Information and Scholarship de¬ 
veloped Intermedia* It is a Macintosh-based 
hypermedia environment that provides 
tools for creating, linking, and navigating 
through collections of documents, includ¬ 
ing text, drawings, animations, sound and 
video, timelines, and other media* Later 
versions of this environment added full- 
text searching and a dictionary database. 
Brown and other universities have used In¬ 
termedia extensively. 

Today there are a number of companies 
that produce hypertext applications (some 
of which publishers can apply to electron¬ 
ic-book projects). These firms use various 
technological approaches for their prod¬ 
ucts, including Guide from Office Work¬ 
stations (Edinburgh, U.K.), DynaText firom 
Electronic Book Technologies (Provi¬ 
dence, RI), and Folio Views from Folio 
(Provo, UT)* 

Design Issues 

Early systems clarified the major issues 
involved in building useful electronic texts 
and explored the key differences between 
paper and electronic media* You can char¬ 
acterize electronic-text systems by how 
they handle fundamental issues such as 
the distinction between an author and a 
reader and the various types of document 
models. 

Some texts are published as finished 
documents, after which nobody changes 
die text In this case, additions (e,g„ mar¬ 
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ginal notes and highlighting) are easy to 
distinguish from the author*s words* Oth¬ 
er texts are never published in a fixed form 
but arc constantly being changed by au¬ 
thors and readers* 

Traditional databases depend on repeat¬ 
ing identical structures, smd card- or page- 
based systems treat text the same way. But 
full-text systems must provide multilevel 
hierarchies, with no limits on size, type, 
or heterogeneity of nodes* The search hinc- 
tion in structured documents is different 
from that in relational databases because 
the structure of the elements cannot be es¬ 
tablished in advance. 

Another important issue in electronic 
documents is how to prevent a user from 
getting lost. With paper books, you can 
dog-ear pages or use Ixjokmarks, but elec¬ 
tronic books are another matter. Think of 
your computer screen as a library filled 
with books that have no covers—the in¬ 
formation is in there somewhere, but 
where? The electronic medium needs to 
provide ways to match the ease with which 
you can navigate through paper docu¬ 
ments* 

Early printers imitated the style of hand¬ 
written manuscripts, but they found that 
what works best in one medium is not al¬ 
ways the best choice for another* The same 
kind of transition is happening in the evo¬ 
lution from paper books to on-line texts. 
Many computers still have low-resolution 


displays, and they provide a smaller phys¬ 
ical space than a desktop full of open 
books. On the other hand, on-line text can 
change to fit your needs and interests— 
paper cannot* 

Differences between types of media 
mean that systems designed to make the 
best use of one form may not make the 
best use of another. Thus, authors and pub¬ 
lishers are rapidly adopting descriptive 
markup systems, which classify and mark 
parts of documents according to what they 
are rather than how they appear* For ex¬ 
ample, a chapter title would be labeled 
“chapter title” instead of “18 pt* bold cen¬ 
tered.” Rules then specify the desired ap¬ 
pearance of each class of element, and the 
rules can be designed separately for each 
medium. 

The Holdup 

Until now, several factors have held back 
the development of electronic books. The 
production process has been very expen¬ 
sive because of the demands for large 
amounts of processor power and storage. 
Only recently have truly portable and af¬ 
fordable machines appeared with storage 
sufficient for several books. Companies 
with large and complex manuals were the 
first to adopt the technology because their 
savings exceed start-up costs. 

Another problem had been that very few 
people had expertise in electronic-book 
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Industrial-Strength 
Electronic Documentation 


H ypertext applications that rely 
on technologies such as Dyna- 
Text (a software system for on¬ 
line delivery of electi-onic books) 
are rapidly entering the mainstream of 
many large industries* working envi¬ 
ronments. Worldwide adoption of 
SGML (Standard Generalized Markup 
Language) is hastening the develop¬ 
ment of the electronic-lnformation-pub- 
lishing infrastrucmre in industries that 
have form ally adopted the ISO stan¬ 
dard. The following are examples of 
application tu-eas that are under devel¬ 
opment. 

Defense Contractors 
The Department of Defense adopted 
SGML as pan of its CALS (Computer- 
aided Acquisition and Logistic Sup¬ 
port) initiative. The ultimate goal of 
CALS is to eliminate paper from all 
phases of a document system's acqui¬ 
sition, development, and field support, 
in addition to SGML, the Department 
of Defense has adopted a number of 
related standards, including an inter¬ 
face standard for what is known as 
lETM (Interaclive Electronic Teelinical 
Manual). 

Several projects are under way to de¬ 


velop FETMs that are tightly integrat¬ 
ed with expert systems and logistics- 
support databases. The god is to pro¬ 
vide state-of-the-art maintenance sup¬ 
port systems that manufacturers can de¬ 
liver on rugged portable computers and 
across secure networks. Technology 
such as DynaText can display chosen 
portions of a document (e.g,, an in¬ 
spection task) after an expert diagnostic 
system detennines the source of a prob¬ 
lem, a process that facilitates efficient 
field maintenance of a complex system. 

Aircraft and Teiecomin 
Manufacturers 

Standardization efforts in the aircraft 
industry have led to the adoption of 
SGML as die prefened electronic de¬ 
livery form for dreraft documentation. 
Airlines and aircraft manufacturers are 
waiting for the day when they can ob¬ 
tain all their manuals electronically. 
The results of this process would 
streamline the updating of the manuals 
and improve safety. 

This type of technology is enabling 
development of electronic delivery 
systems for everything from in-flight 
operations manuals that pilots view in 
the cockpit to electronic maintenance 


manuals that service people could use 
on hand-held work slates in a mainte¬ 
nance hangar. 

Tlie TCIF (Telecommunications In¬ 
dustry Forum) has adopted SGML for 
use by equipment manufacturers and 
service suppliers. This implementation 
will facilitate the on-line delivery of 
the voluminous technical documenta¬ 
tion associated witli complex telecom¬ 
munications equipmeriL The accep¬ 
tance and widespread use of SGML 
effectively enables carriers to enter the 
e lec Iron ic-inform at ion - delivery busi¬ 
ness. 

Miscellaneous Applications 
Some industries have not yet formally 
adopted SGML. Nevertheless, some 
firms are using technologies such as 
those found in DynaText for academic 
publishing, on-line help systems, in¬ 
formation gathering and analysis, and 
field-service training. 

To meet the diverse requirements of 
all these application areas, a success¬ 
ful product must provide a flexible and 
open uichitecture. The product must be 
able to handle arbitrary SGML (Docu¬ 
ment Type Definitions) imd industrial- 
sirength and -size applications. 


production. Implementing a project from 
data entry, encoding, and indexing to de¬ 
signing an effective user interface requires 
many skills. Some expertise from paper- 
book production translates directly, but 
much does not. And, as in any new field, it 
lakes time to develop stylistic conventions 
and effective presentation methods. 

In addition, the lack of agreement on 
document representations had retarded 
progress. Each system has its own format, 
and beyond moving raw text, only a few 
have interchangeable formal capabilities. 
It's often difficult to move documents be¬ 
tween publishing systems without custom 
conversion filters, and most of these fil¬ 
ters lose important information along the 
way (e.g., style-sbeet information and 
equations). 


Why Now? 

Companies are publishing electronic books 
now because I hey have begun to solve 
many of the technology's major problems. 
Books used in offices offer greater benefits 
because they can be distributed on net¬ 
worked workstations that have superb dis¬ 
play quality and virtually unlimited stor¬ 
age, Producers of large and expensive 
books will find that electronic delivery is 
cost- and time-effective because the new 
personal computers have tremendous pow¬ 
er—some small notebooks weigh less than 
paper books, and they can store more in- 
fonnation. 

Start-up co.sts have dropped signifi¬ 
cantly for publishers and for those buy¬ 
ing the reading hardware. In many cases, 
mastering a CD-ROM costs less than type¬ 


setting a book. Nearly all publishers pre¬ 
pare new documents on-line. Scanning 
and aylomatic-tagging technology (e,g„ 
Avalanche Technology's Fasttag) are ac¬ 
curate enough for many retrospective con¬ 
version jobs. 

Finally, and very importantly, there has 
been rapid movement toward standards 
for document representation. The center- 
piece of this movement is SGML (Stan¬ 
dard Generalized Markup Language), 
which became a formal iniemational stan¬ 
dard in 1986 (ISO 8879), 

Information Publishing Standards 

Autliors and publishers have long strug¬ 
gled with the problem of interchanging 
documents between processing systems. 
An author who prepares a document using 
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SGML-BASED ELECTRONIC PUBLISHING ENVIRONMENT 


SGML data preparation 
Hard copy 
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packages 


Desktop publishing systems 
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Figure 1: The structure of an integrated, SGML-based paper and eiectronic publishing system. Once in SGML form, data is fed 
directly to DynaText for eiectronic delivery on Unix networks and portable PCs. 


one program often cannot send the docu¬ 
ment to a publisher for editing on another 
system or exchange the document with a 
coauthor. Word processing tools seldom 
allow document storage in ways that per¬ 
mit their rease for other applications (e-g,, 
cataloging, information retrieval, and elec¬ 
tronic delivery). 

The more publishing a company does, 
the more it must deal with these problems. 
As a result, many major industries have 
adopted SGML since the ISO’s formal 
approval of the standard, and the trend is 
continuing. This move has strongly moti¬ 
vated software vendors to support SGML 
(although they do so in greatly varying 
degrees). , 

In 1987, the Association of American 
Publishers started the trend toward the use 
of SGML by designing an SGML tag set 
for books and journals, which has become 
an ANSI standard. In 1988, the Depart¬ 
ment of Defense declared that, for eventual 
use in interacdve electronic technical man¬ 
uals, contractors must deliver all docu¬ 
mentation for future weapons systems in 
electronic form, with the textual portions in 
SGML. 

In 1989, the Aircraft lodnstry and Air 
Transport Associations followed the De¬ 
partment of Defense’s lead and developed 
SGML tag sets for aircraft maintenance 
and operations manuals. This process 


helped to unify and streamline operations 
in the industry because many vendors sell 
both commercial and military aircraft. In 
1990, the Telecommunications Industry 
Forum developed SGML applications for 
systems documentation, information in¬ 
terchange between vendors, and several 
other applications. In 1991, the computer 
industry geared up, too, when various Unix 
system vendors got together to develop 
SGML encodings for on-line documenta¬ 
tion. 

At the same time, academic researchers 
also adopted SGML. The TEl (Text En- 
coding Initiative) is a widely supported 
international effort to standardize the en¬ 
coding of literary and other texts. Yarious 
groups are preparing collections of texts 
(totaling gigabytes of data) tagged ac¬ 
cording to the TEI guidelines. 

SGML Technology 
To build electronic books in SGML, you 
need several pieces of technology, all of 
which have become available in the past 
few years (see figure 1). The first compo- 
neni of an SGML-based electronic-book 
environment is an authoring system, with 
which writers create and edit documents, 
SGML-based authoring systems either 
typeset documents directly or export them 
to a formatting engine. 

It’s essential that an authoring system 


support SGML. Consider a document in 
which part numbers, emphatic words, and 
book titles have distinctive tags (perhaps to 
permit sorting or searching), although each 
element also appears in italics under cur¬ 
rent printing rules. If an authoring system 
only records formatting, as many do, there 
is no way for the system to recover or use 
the distinction between elements of the 
document—all three things have become 
just italics. 

Often a publisher or an author will have 
data that is not in SGML and will need 
conversion tools (once it’s in SGML, it is 
usually easy to convert it into other for¬ 
mats—another reason SGML is useful). 
Manual-tagging and global-change com¬ 
mands are only sufficient for small pro¬ 
jects. Making hypertext links (e.g., con¬ 
verting documents) shouldn’t have to be 
performed by hand. 

The final component of an SGML pub¬ 
lishing environment is the electronic-book 
delivery engine. When the data is ready, 
the interface is the tool readers use to view 
it. Uie interface is crucial to the success of 
an on-line book project. It must have a fa¬ 
miliar paper-like feel. 

The interface must provide as many ad¬ 
vantages of paper as possible but not have 
its limitations in areas where displays are 
superior. It must handle documents in the 
tens to hundreds of megabytes and still 


JUNE 1992 * BYTE 267 

























































































































ELECTRONIC BOOKS 




Interactiva Geometry Textbook 

t- PUS HOFF WAWIFOLOS 

1 1 Qiryfls tr ihe Puna and iff Slpacs 


Curves in the Plane and in Space 


I should da Further 
risfcs-ch on thf* 
topic bh«i j hwe a 


Figure 2: Rmining on a Unix workstatinn with Motijl the display includes a 
hierarc hical table of contents window and a fidUtext view with several link icons. 

The reader has searched for the phrase ** Pappus* Theorem " and clicked in the table 
of contents to scroll to the section on curves. The reader has followed a link to an 
external, interactive three-dimensional modeling program that illustrates ihe 
theorem. Finally, the reader has created an electronic note as a reminder to do 
additional research. The Brown University Graphics Group prepared this interactive 
te.xthook. (Courtesy of Electronic Book Technologies) 


respond quickly to a user. In addition, 
SGML's fundamental idea of descriptive 
markup (as opposed to markup for par- 
ticular processing or layouts) provides a 
clear path to the multimedia document en¬ 
vironments of the future, 

A New Breed 

DynaText is a software system for on-line 
delivery of electronic books. It allows you 
to display information in various forms 
and uses CPU cycles to do more than put 
bits up on a screen. 

An effective electronic-book delivery 
program relies on the strength of SGML's 
descriptive markup approach: .separation of 
the format from the content. It preserves 
the SGML structure throughout a project 
rather than translating this structure into 
specific formatting. By using a product 
such as DynaText, publishers can take full 
advantage of SGML's expressiveness^— 
including arbitrary DTDs (document type 
definitions)—for both paper and electronic 
delivery. 

With DynaText, publishers are able to 


display any number of document views 
simultaneously, each formatted accord¬ 
ing to its own particular style sheet rather 
than one predetermined, static view. Fig¬ 
ure 2 illustrates a number of these capa¬ 
bilities, 

DynaText also uses the SGML markup 
to represent hypertext links, Thu.s, by using 
style sheets, publishers can define the be¬ 
havior of SGML elements. For instance, 
fcK^tnotes and tables can be either displayed 
in-line or tucked away behind hypertext 
links for retrieval by a simple click of a 
mouse. Publishers can use a set of built-in 
link-script properties, or they can define 
their own link behavior (e,g„ launching 
an external program such as a multimedia 
viewer). 

This application provides a systemsrin- 
tegrator toolkit that lets programmers cre¬ 
ate customized user interfaces and use the 
toolkit’s capabilities for SGML naviga¬ 
tion, retrieval, and display (see the text 
box 'Tndustrial-Strength Electronic Doc¬ 
umentation” on page 266). 

DynaText runs in both Unix/X Win¬ 


dow System and PC/Windows environ- 
menLs, and a Mac version is planned for re¬ 
lease later this year. Documents published 
with this program are fully data compati¬ 
ble across all platforms, so publishers are 
not locked in to only one platform. They 
can index documents on high-end Unix 
machines, for example, and then deliver 
them on CD-ROM-equipped PC/Win¬ 
dows portables. 

The Future 

Recent advances in display and storage 
capabilities, hypertext research, and stan¬ 
dards for information representation make 
it practical to deliver books and other large 
documents in electronic form. As a result 
of the early research performed in the 
1960s and Ihe practical systems developed 
in the 197f)s and 19R0s, electronic books 
will soon become a common publication 
medium. 

In the world of electronic books, work¬ 
able interchange standards are crucial to 
making information accessible to every¬ 
one. At the same lime, open and extensible 
systems to take advantage of the constantly 
growing capabilities of this new medium 
must be developed. To achieve this state, 
publishers and software developers must 
stri ve for better agreement on representa¬ 
tions for graphics, video, and style speci¬ 
fications. 

A number of standards are under de- 
velopmenu The crucial ISO HyTime stan¬ 
dard encodes hypertextual, temporal, and 
spatial information (this ISO standard 
should be formally approved by the lime 
you read this article), DSSSL (Document 
Sty le, Semantics, and Specification Lan¬ 
guage) specifies formatting rules. Multi- 
byte character codes represent most lan¬ 
guages in a .single set Additionally, other 
standards are being developed to repre¬ 
sent fonts, colors, and so forth. 

As systems are designed for the elec¬ 
tronic medium, people must take advan¬ 
tage of the strengths and overcome the 
weaknesses of the paper and the electron¬ 
ic fomis. To reach this goal, people must 
have a good understanding of both media 
and commit themselves to finding new 
and better ways of presenting information 
on-line, ■ 


Louis P Reynolds is president and CEO of 
Electronic Book Technologies. Steven J. 
DeRose is senior systems architect at EBT 
and chair of the Text Encoding Initiative's 
Hypermedia Working Group, He has 
worked with hypertext systems since 7979, 
You can reach them on BIXc/o editors" 
or on Internet at lrr%ebt-mc@uunet. utenet 
and sjd%ebt-mc@uunet.uuMeh re.spec-^ 
lively. 
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PC DIAGNOSTICS MADE EASY 


SPEED 
TEST 
YOUR PC 

You've seen the 

Sp^ 

Rating advertised by 
many major PC manu¬ 
facturers, now you can hafve your own copy of the Landmark 
System Speed Test™ Accurately measure CPU, math, aivd 
video speeds to make an informed purohasmg deofshn, 
determine the best PC for the job or fuaybe just wJn some 
bets in the office on whose PC is faster! Includes the 
Landmark AT CMOS RAM Setup program to update your 
system configuration on-Uie-dy. CALL for currant pricing! 


ns 



THE 5 MINUTE SOLUTION TO 
FLOPPY ORIVE FAILURE 

With Allgfill”‘you can dm. diagnoss. and align flop¬ 
py drives in minutes without a scope. Patented technology 
reciutries only a screwdriver to perlorm ANSI-accurate 
alignments (,3 mit). 

Alignlt is ideal for co^orate users with 2 or more PCs be¬ 
cause It Jnoiudts a ''GOLD STANDARD' feature SO you can 
align all your PCs to the same in-house standard, guaran¬ 
teeing that aft your floppies are perfsctty interchangeable 
between PCs. 

ao% of ail floppy drive failures can he fixed with Alignlt. So 
don’t replace your drive, save time and money Instead. 

Includes dual slae floppies, (both high and low density) 
and no-mess pre-lubricated cleaning diskettes (both sizes) 
good for 180 uses, Reptacemems and single drive size ver¬ 
sions available. For all PCs and compatibles. 

CALL far current prtelogi 


PC WON'T BOUT? THEN JUST 
KICKSTART IT! 

Ooni replace your motherboard, use KickStarl 2^' When 
serious hardware problems occur, nothing gets you up and 
running as fast. KlckStart 2 measures power within 15% 
on all four voltages, shows Power-On Se^f-Test (POST) 
failure codes, and features on board ROM-based diagnos¬ 
tics allowing you to determine and remedy the proPtem 
quinkty, easi^, and inexpensfveiyi 

Built-In serial and parallel I/O allows for testing m modern. 
or simply Fogging results to a remote terminal, prlr^ter or 
laptop. You can configure your own test routines and store 
them in KickStart 2's battery backed-up CMOS RAM saving 
valuable setup time. Includes serial and parallel loopback 
plugs and Landmark JumpStart™ AT ROM BIOS for testing 
PCs that don't issue POST codes. KickStart 2 tests your 
system regardtess of 0/S (even UmX). 

On-board switches, LEDs, and digital displays allow com¬ 
plete control over testing in systems lackirtg irideo or disk 
(ideal for motherboard cr system bum-in), 

KickStart 2 Is the uttrmate SECURITY CARD tool With both 
superviser and user levels of password protection, you can 
prevent unauthorized use of your PC and accidental run¬ 
ning of destructive tests. CALL for current ptfclngf 


’'KfekStarl 2 sy^em dfagno^lcs board helps users 
check nut vltfualiy every aspect of a PC’s hardware 
system... the beard Is a worthy Invostmairt for com¬ 
puter maintenance. “ David Claiborne, FC Week 


HOW TO DEBUG A DEAD PC 

Need an inexpensive solution tot dead or problematic PCs 
and motherboards? Try KickStart 1™or JumpStart BOM 
POSF, two quick and easy to use debugging tools. 

KJekStart 1 test card shows power status on all four volt¬ 
ages and binary PORT 80 Power-On Self-Test codes. The 
manual translates error codes for easy tailed cirouit isola¬ 
tion. CALL for cerrent prfcingl 

JumpStart ROM POST Is a plug-in chip designed to replace 
your motherboard BIOS for testing purposes. Tests Include 
CPU register and logic, 8087 math coprocessor, 8253 tim¬ 
er, 8237 DMA controller, 8259 interrupt controller, parity 
error and memory refresh logic, erroneous maskable/non¬ 
maskable interrupt detection, display adapter (MDA, CGA, 
EGA), keyboard, keyboard controller, floppy controller, 
drive A; read Base memory at normal & slow refresh rates, 
and POST checksum. Display of motherboard switch 
configuration. CALL for current prieingl 



PROFESSIONAL LEVEL PC 
TROUBLESHOOTING 

Landmark Seivtce Diagnostics" is ideal for professionals 
requiring the most exhaustive diagnostic test capabilities. 
Each module Is CPU specific. Including PC. XT, AT, 386/ 
486, and PS/2. Since 1981 major manufacturers like 
Wang, Xerox, Prime. Sony, DEC, NEC, and NCR have relied 
on Service Diagnostics to tackle their toughest operating 
problems. 

Intended tor professional service and repair technicians. 
Service Diagnostics is also easy to use for the novice. 

Clear, concise on-fine help and intuitive menus make 
finding system problems a breeze. Tests all GPUs, math 
chips, all memory, floppy, fixed and non-standard disk 
drives, standard/non-standard printers, system board, 
video, com por^ and all keyboards. Utilities include low- 
level reformat, log bad sectors, edit bad sector table; the 
partition editor allows you to set up multiple partitions: 
back-up program transfers hard disk Image on unformat¬ 
ted floppies and allows for restore after reformat. 

Ideal for UNIX and other operating systems, the self¬ 
booting version doesn't require DOS. The manual offers 
troubleshooting tips to the component level. Also available 
in a complete Kit Including: all CPU specific software, dual 
size floppy alignment software (see Alignlt), and PC/XT & 
AT ROM POSTs. PC Magaiine Editor's Choice 3/9S. 



’’Ovemfl. Service Diagnostics: 

The Kit was the test performer. 

(You can) iocate and identify most of the computer 
prohiems you'll ever encourder. if you 're running a 
service department. Service Diagnostics is not an option, 
it's a necessity ." BitiD'Srien, PC Magazine 


■ Service Diagnostics XT/AT Klt...SAVE $S CALL NOW • 
• Service Diagnostics PS/2 Kit...SAVE $$ CALL NOW * 
- XT ROM POST ...SAVE $$ CALL NOW * 

• AT ROM POST...SAVE $$ CALL NOW * 

- IrKtiwiiiatiiricutgavailsttff onanm csmpomnts, piaas? inquirv - 



KickStart 2 is idea! forpcrmamr}t installation. H etiminates tha mad 
tor an i/Q rsrd. provides remote arid on-site diagnostic capabiliUes 
tor guick repa/r time and otters a soM hardware based scMion to 
unautnoriied aersss with impaneUabie pnssword pmtschon. 


SLASH DOWNTIME AND 
OPERATING PROBLEMS 



With PC Probe™you'll save time and money when your PC 
starts acting up. in one easy-to-use package you get 
Diagnostics. Virus Proiecdon (for over 7Q6f known virus¬ 
es), Benchmarks, Performance Enhancement Utiiities, and 
System information. Combined, this arsenal of tools will 
keep your system up and running at peak performance and 
remove the mystery about whafs Inside. 

PC Probe diagnostic testing quickly isolates the source of 
hardware problems, even locating bad RAM chips. It tests 
system board, RAM, video, keyboard, com ports, floppy 
drive, hard drive, Ethernet card and more. Run PC Probe 
tests in batch mode or single pass, remote or on-site. 

PC Probe allows you to increase your hard drive data 
transtenateby determining optimum Interieave and 
changing it, prevent catastrophic data loss by performing 
data revitalization, reformafthe hard drive, run externai pro¬ 
grams. display and edit CMOS RAM on-fhe-fly, prevent 
accidental hard drive data destruction with passwords, 
rhagnose prohiems with de)dco drmrs installed. 

The 200 page on-line manual has built-in table of contents, 
topic/text search, and troubleshooting tips. PC Probe comes 
with dual size floppies and 9 & 25 pin serial/parallel port 
loopback plugs. For PC XT, AT. 386,486 and compatibles 
using DDS 2.0 or higher. CM.L fur current priciugi 


* Toll-Free Lifetime Tech Support 

* 90 Day Money-Back Guarantee 

* Federal Express Shipping 

CALL (800) 683-6696 

Fax (813) 443-6603 - Voice (813) 443-1331 
Dgpigr inguiries Wotcome 

CBHEI 


niANDMARK 

RESEARCH INTERNATIONAL CORPORATION 

First ia PC Testing... Since 1981 

703 Grand Central Street * Clearwater, Florida 34616 


cofwniflt oi«T. PC protB, AiHjrrL KJekSUrt. JwTvffiaad, mW POST, ana Semw Uno- 
(Tffitics tit ttidnnrtcE sr LinOttalK inismafUoMi Cort». All i^loMs aiswed. 


Circle 221 on Inquiry Card (RESELLERS; 222). 
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HOW DO YOU GET 
A JOB WITHOUT 
EXPERIENCE? 
ANDHOWDOYOU 
GET EXPERIENCE 
WITHOUT A JOB? 


Most young people have one 
answer to this problem. They avoid 
it until they’re out of college. But 
th^ could be getting solid work 
experience while they’re still in col¬ 
lege. With your company’s help. 
And ours. 

We’re Co-op Education. A nation¬ 
wide program that helps college 
students get reed jobs for real pay, 
while they’re getting £in education. 

But we can’t do it without you. 


Those real jobs have to come from 
real companies. Like yours. 

For more information on how 
you can participate in this valuable 
program, write Co-op Education, 
Box 775E, Boston, MA 02115. 

Not only will you be giving stu¬ 
dents a chance to earn mon^ 
and pick up the most valuable kind 
of knowledge, you’ll be giving 
yourselves a chance to pick up the 
most valuable kind of employee. 


Co-op Education. 

You earn a future when you earn a degree. 



A Public Service of This Publication ©1987 National Commission for Cooperative Education 










STATE OF THE ART 



SEARCH AND 
RETRIEVAL 

How to evaluate large text-retrieval systems 

EARLENE BUSCH 


M anaging text is much like manag¬ 
ing children. When children are 
small, the parent has almost total 
physical control over them and 
can get by with simple management tech¬ 
niques—feed them regularly, change their 
diapers, and put them down for naps. As 
they grow, however, children are influ¬ 
enced by friends, reject family mles, and 
take on characteristics of their own—char¬ 
acteristics often not anticipated by the par¬ 
ent. Managing them becomes more com¬ 
plex and qualitatively different. 

In a simple information management 
scenario, you have limited information to 
manage at your desk {hard copy and/or 
electronic)—a file of business contacts, a 
daily log, and several folders. You can 
easily retrieve the list of business contacts 
and the daily log by using a structure of 
formatted data {e.g., name of the contact, 
date on which the log entry was made, and 
company name). Accessing this type of 
information poses no organizational prob¬ 
lems, You name the documents in the fold¬ 
ers by assigning each one a keyword or 
phrase and a date or name. To find some¬ 
thing, you simply review the keywords 
and phrases associated with the files and 
pull out those that appear to be relevant. 
This system uses one source, idiosyncrat¬ 
ic information management schema, and a 
few documents. The management tasks 
are predictable and straightforward. 

At the other end of the spectrum is the 
in-house or commercial document base. 
Whether delivered on-line or on CD-ROM, 
the task of retrieving information involves 
various information sources, a standard¬ 
ized information management schema, 
gigabytes of text, and many concurrent 
users. In contrast to the familiar system at 
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Document Clustering 

TIfOIVIAS M. KOULOFOULOS 


W hen faced with the problem of 
finding relevant intbrmalion 
in a mountain of on-line doc¬ 
uments, It'S never clear just 
how' much rekvancy is out there* The 
result is that users of tex!-retrieval sys¬ 
tems must become experts at using 
query languages and at understanding 
the nature of the documents they are 
searching for. 

Too Much or Too Little 

Most users of on-line search-and-re- 
trieval systems have neither the time 
nor the interest to become experts at 
Boolean logic* In fact, the majority of 
these users rarely include more than 
two or three terms in their queries* The 
resuli is that either too much or not 
enough information is retrieved. This 
problem is referred to as precision and 
recalL Tine objective is to optimize the 
balance of both of these factors and gel 
exactly the information that you need. 

Many document management sys¬ 
tems place the burden of striking this 
balance and formulating the right query' 
squarely on the shoulders of the user. 
Document clustering seeks to reduce 
this burden by automating the process 
of inferring relevancy. 

Clustering is designed to help users 
retrieve the relevant documents without 


the aid of a thesaurus* The key objec¬ 
tive of clustering is to respond to what 
the user's query^ did not say, could not 
say, but somehow made manifest. 

Interpreting Intent 

Tliere are several methods of document 
clustering* In each one, interpreting the 
intent of a query is accomplished by 
inferring relevancy not just from a doc¬ 
ument's similarity to the user's query 
terms but also by the document's rele¬ 
vancy to general subject categories imd 
other documents in the database* This is 
substantially different from tradition¬ 
al text-retrieval systems, which rank 
each document against the query alone. 

Clustering is such an important de¬ 
velopment because of the peculiar na¬ 
ture of text queries, which involve the 
ambiguity, richness, and subtleties of 
language. Text queries constitute an in¬ 
exact science. Consider, for example, 
the query FIND TEXT = AUTOMO¬ 
BILE ACCIDENT, which is a request 
for all Ihe documents that contain the 
phrase autaniohile accidenL Will this 
find all the references to the accident, 
both direct and indirect? Wliat if there 
is a memo in the textbase that refers to 
the automobile accident as an unfortu¬ 
nate incident? If the document was not 
retrieved, valuable information would 


be overlooked. An on-line thesaurus 
sometimes provides assistance, but it 
can often be ineffectual in the face of 
elusive and ambiguous language* The 
problem with any thesaurus is that rel¬ 
evancy is not always based on word 
associations; in many cases, relevancy 
i n vol ves con ceptua I si m i I arit ie s. 

In a clustered document management 
system, the example of a document 
containing the phrase unfortunate in¬ 
cident is likely to be retrieved even if 
the user only asked for ''automobile ac¬ 
cident” (see the figure). 

MItnfeking Human Thought 

Another advantage of document clus¬ 
tering is that it also seeks to capture the 
associative nature of human thought. 
Our minds work by association as well 
as logic. Because a document database 
deals with the expressions of human 
tliought (i.e*, language), it needs to take 
this phenomenon into account. 

Document clustering attempts to 
mimic the human thought process by 
grouping together documents with re¬ 
lated ideas, concepts, and terminolo¬ 
gy, even where these relationships are 
subtle'and implicit. It recognizes that 
the strength and value of a documeni 
database lies in the interrelationships 
among its documents and among the 


ACTION SUMIVtARY 


There is no need to be bur¬ 
dened with archaic query lan¬ 
guages and the rigidity and lim¬ 
itations of strict Boolean logic in 
your large textbase searches. 
Modern systems include fea¬ 
tures of subject association, 
similar to the way our own 
memory works* 



your own desk, you're faced with an in- 
fonoation system over which you have no 
control and that offers myriad possibili¬ 
ties only if you make the right guesses. 

The problem is how to find documents 
when you dou't know' who wrote them, 
when they were written, or the keyword 
or phrase associated with the documents. 
The value of a textbase system depends 
on how easily you can find information 
when you have little to go on. If there is no 
way to access the information without a 
keyword or phrase, the textbase system is 
of little value. 

Clearly, the solutions designed for a per¬ 
sonal information system are inadequate 
for a large textbase system. The focus of 
the information shifts from a personal in¬ 
formation system to issues of a more fun¬ 


damental sort* Providing a system as easy 
to use as the individual system is a worth¬ 
while design goal, but the searching mech¬ 
anisms must be appropriate for large in¬ 
formation systems. 

Current Technologies 
Most software-oriented text management 
systems are based on a variation of data¬ 
base management technology: one de¬ 
signed to provide access to formatted data* 
When this technology is applied to text 
management, the resulting systems are 
generally referred to as systems. 

Keyword applications are characterized 
by an indexing technique that creates a 
word list resembling the index of a text¬ 
book. At the basic level, a keyword im¬ 
plementation provides a totally automated 
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subjects discussed in those documents. 

The unique aspect of clustering that 
establishes these document associations 
requires the incoiporation of knowledge 
engineering—^the method by which user 
knowledge is transferred to the retrieval 
process. Tlie difficulties of implement¬ 
ing this approach, although not in.sur- 
mountable, should be considered. 

In some clustering systems, knowl¬ 
edge engineering is done by ranking 
several thousand words specific to the 
document collection against each sub¬ 
ject category. Even though the process 
takes only a few days to accomplish, 
it requires someone familiar with the 
collection’s subject matter. Ultimate’ 
!y, this type of clustering model is only 
as good as the expert that defines the 
subject categories and the knowledge 
base used to rank the documents. 

There is also an approach to cluster¬ 
ing in which the knowledge engineering 
is based on the co-occurrence of w-ords, 
a son of statistical clustering. For ex¬ 
ample, if you turn to the sports section 
of any newspaper during baseball sea^ 
son, you ;ire likely to find a number of 
articles that make no mention of the 
lenn base hall but use other words or 
phrases that are associated with the 
spon te,g„ home mn and stolen base). 
The statistics of w'ord occurrences and 
their location provide enough infor- 
mat ion to generate clusters. 

Learning by Exampk 

Finally, clustering lets you use exist¬ 
ing documents a.s examples for further 


HOW CLUSTERING 
WORKS 



Personal Motor Insurance 
injury vehicles fraud 


■ Document A 
Query signature 


I Document B 


Similar document signatures 
Document A 
Document 6 - 


Document (iusterln^ rants documents 
according to their relevancy to the 
qitety. For example. Document A 
refers m an injuty resultln^i from an 
automobile accuiem. Terms within 
this documem are ranked on a scale 
ofO ihroHgh 9 against the subject 
categories of persona! injury, motor 
vehicles, and insurance fraud, with 
the values 9. 9. and 6. respectively. 
Document B, referring to "'an 
unfortunate incklent involving an 
ambulance, ” may contain terms that 
are ranked H, H, and 5 against these 
same subjects, result, these 
documents will have similar .signatures 
by which they are tjustered together. 
When you submit a cpiery, it will also 
be assigned a signature that is rimked 
against document signatures to 
detemune relevancy. Based on the 
clustering approach being used, the 
documents found to be relevant can 
be used to fmd other documents with 
similar signatures. 


queries. This query-by-exam pie pro¬ 
cess is valuable to novice users who 
can identify what they are looking for 
when they find it bui arc not comfort¬ 
able with a query language environ¬ 
ment. 

Thus, document clustering is de¬ 
signed to assist those who cannot al¬ 
ways fonnulate a comprehensive query 
or who are not well versed in the nature 
of the on-line document collection. It 


offers a way to extract all the relevant 
infonnation available in a database and 
avoid being buried under mountains of 
on-line data. 


Thomas M, Koulopoulos is president 
of Delphi Consulting Group, a Boston- 
htised consulting, research, and pub¬ 
lishing group that focuses on text and 
image document mauagemenL You can 
reach him on BIX c/o editors. ” 


solution (untouched by human hands) 
called fulTtext indexing and retrieval, A.s 
text is presented in an electronic format, 
the machine generates a list of strings as- 
sociaied with each document. All discrete 
strings in a document {except those iden¬ 
tified as noise strings) are inverted: listed 
in a predetermined order, with the list as¬ 
sociated with a documem identification 
number. 

The full-text method is a straightfor¬ 
ward, easily implemented .solution. The 
primary issue in full-text indexing is man¬ 
aging the overhead—^the lists of alphabet¬ 
ized strings. Most large document man¬ 
agement systems use the full-text approach. 
Because these lists equal and sometimes 
exceed the storage required for the original 
text, the solution becomes expensive. 


On the retrieval side, queries are han¬ 
dled on the basis of a .string-match prin¬ 
ciple: Each indexed string in a query is 
matched with a siring in the text. Docu¬ 
ments are retrieved if there is a match, AH 
the systems described above operate on 
the premise that you know exactly what 
you are looking for and that the text ex¬ 
ists in the form you are seeking. These are 
concepts inherited from a tradition of man¬ 
aging data that doesn’t translate directly 
to managing text. The DBMS (database 
management system) technology was not 
designed to address free text, which, unlike 
formatted data, is unstructured, unformat¬ 
ted, and may be about a particular subject. 
To further complicate the text manage¬ 
ment problem, queries wiil be ad hoc and 
differ from individual to individual. 


Commercial Solutions 
To alleviate the problems caused by the 
poor fit of database technology to text 
management, various techniques have been 
incorporated into commercial software. 
These will be discussed later in the context 
of identifying the critical-performance 
characteristics of systems to manage large 
collections of documents effectively. 

Hardware-intensive solutions share 
many of the limitations of keyword tech¬ 
nology. The most prevalent hardware-ori¬ 
ented approach is based on what is termed 
free-text scan. In the simplest terms, the 
entire document base is scanned for each 
query. No overhead is generated because 
there is no index. As the documem base 
grows, additional hardware is added to ex¬ 
pedite the search process. 

cmnimwit 
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Searching Through J-Space 


I TMS (Ijitelligcnl Text Management 
System) from Information Access 
Systems (Boulder, CO) is a fuM- 
texi classification-and-reirieval 
system that automates the input, clas¬ 
sification, retrieval of unstiiictured doc¬ 
uments, and storage. ITMS integrates 
three retrieval strategies; formatted 
field, keyword, and intelligent retrieval. 

The intelligence of ITMS is pro- 
vided by a knowledge base called a 
.IBM tjudgmem base module). The 


JBM is developed through a hunian- 
judgmem-simulation (judgment space, 
or J-space), the results of which are 
incorporated into the machine deci¬ 
sion-making process. Subject fields 
and rated vocabulai-y make up a JBM. 

Keyword and fomialted-field queries 
are created with standard Boolean syn- 
tax. Intelligent-retrieval requests are 
typed in conversational language by 
requesiing documents about or similar 
10 a particular subject* ITMS presents 


you with the combined results of key- 
w^ord, formaited-field, and intelligent 
searches in the order of their overall 
relevance to a query. Text retrieval is 
based on an understanding of the sub¬ 
ject matter of the document base that 
ITMS is managing. Thus, it can select 
documents that are conceptually simi¬ 
lar to the query and list them in order of 
similarity. ITMS also automatically 
classifies text and highlights relevant 
subdocuments for quick reference. 


On the horizon is a software-oriented 
technology designed for text management. 
This technology is called document dus- 
lering (see the text box “Document Clus¬ 
tering” on page 272). 

Selectivity 

The list of comparison points for evaluat¬ 
ing text management systems begins with 
selectivity. Selectivity pertains directly to 
the most frequently voiced user's lament: 
information overload—the impossibility 
of finding what you need in the gigabytes 
of data available, weeding out extraneous 
material. At issue is not only your “futili¬ 
ty point” but also your time constraints. 
How much time will you spend looking— 
trying one path and ilien another—before 
you reach the futility point and abandon 
the search altogether? How much time is 
wasted? What are you willing to .settle for 
when you canT find exactly what you are 
seeking? How much time and money do 
you typically expend? 

Essentially, the issue is how well any 
system is able to screen out text that does 
not meet or exceed a usefulness threshold 
value: Is it delivering relevant informa¬ 
tion? Tliis ability becomes critical as the 
document base expands. 

Each commercial product is subject to 
the piirticuhu' limitations of the technologies 
on which it's built, but all have been en- 
hiinced to overcome these limitations. Ven¬ 
dors of keyword-based systems, for in¬ 
stance, have added enhancements to every 
aspect of the techniques by which term 
lists are created, stored, and retrieved. Ear¬ 
ly products addressed the query definition 
requirement for Boolean operators: com¬ 
bining word X with word y (known as 


AN Ding) and excluding “noi word s.” Tlie 
assumption is that you can make a selec¬ 
tion by specifying which words you wish 
to see in a retrieved document. Free-text 
scanning supports the Boolean retrieval 
method. 

Unfortunately, what you specify in the 
“nor component of your Boolean search 
expression may well contain the infonma- 
rion that you were hying to fmd with the 
“and" portion of the query. In spite of this 
limitation, the Boolean-request fonnat re¬ 
mains a standard feature of most large- 
scale systems. 

Other auiomaied solutions (e.g.. Ful¬ 
crum Technologies' Ful/Text) have an ad¬ 
ditive Ic'alure by which the frequency of a 
word enhances its retrieval. The assump¬ 
tion is that if a word is repeated ii lia.s more 
value. In the unique-ivord approach, a 
word is assumed to have greater retrieval 
power if it occurs the least iunoiinl of times 
in the text. And yet another variation of 
the fully automatic system is the vectar- 
space approach, in which each document 
is represented by a vector of terms, each of 
which is represented hy a positive num¬ 
ber. To select documents for retrieval, the 
system performs similarity coniputation.s 
between the value of stored items and in¬ 
coming queries. It ranks the retrieved 
items by how similar the word-count ratio 
is to that of the query. The vector-space 
approach is implemented on the Connec¬ 
tion Machine (Thinking Machines, Cam¬ 
bridge, MA). 

Thesaurus construction and manual (i.e,, 
human) indexing provide an alternative to 
the full-text mode, although the underlying 
supporting technology in both modes is 
identical. With thesaums construction and 


manual indexing, overhead i.s reduced be¬ 
cause only the thesaurus terms are inven- 
ed. Another advantage is that the people 
creating the index can apply intelligent se¬ 
lectivity by anticipating and .standardiz¬ 
ing the terms you might use in a query. 
Further, the structure of a thesaums helps 
you find alternative paths to explore to 
find a precise request. 

The notion of adding human intelligence 
to facilitate the search is carried a step fur¬ 
ther by Verity (Mountain View, CA) in 
its product Topic. You add your own in¬ 
telligence by assigning weights to rela¬ 
tionships between query terms (single or 
multiple word) and topics when you for¬ 
mulate the query. Not all terms in the re¬ 
quest have to be present for the document 
to be grabbed; it need contain only some of 
the terms in the topical hierarchy. Docu¬ 
ments are selected on the basis of a rele¬ 
vance score, using the weights that you 
specify. Although constmeting topic trees 
is straightforward for a small single-user 
database, the process doesn't lend itself to 
large shared systems* 

The document-cluster idea is not Bool¬ 
ean query afterthought. Instead, it's de¬ 
signed for text management, and many of 
tlie questions regarding selectivity become 
irrelevant because its fundamental hy¬ 
pothesis is that closely associated docu¬ 
ments are relevant to the same request. 
The basic design goal of this approach is to 
Limit the number of documents retrieved in 
response lo a query to diose contained in a 
given cluster of like documents. Tlie re¬ 
trieved documents are ranked in query- 
relevance order. 

Document-cluster systems and full-text 
systems are at opposite ends of the spectrum 
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Developers: 

Lock \bijr Profits 


We have the key for protecting your 
software profits and your copyright. 

Software piracy's a crime! What it can do 
to a developer's profit margin is shameful. 
The cost of development and marketing 
products demands you receive the 
revenue you are entitled to. 

We have the solution. 


•Custom hardware and software for each 
developer 

•Encrypted interrogation routines and debug 
disablers. Over 140 language interfaces available. 

Available active read/write memory and on-boeird 
microprocessor provide the ultimate protection 

•Keys for PC "compatibles," Macintosh, 
UNIX and RS-232C standard 

•Total compatibility, reliability eind end 
user satisfaction 


We have the key. 
Ccdl us for more information 
or a demonstration package. 

1 ^ 00 ^ 4^413 


IVIARKETINE, INC 

9600-J Southern Pine Blvd. 
Charlotte. NC 28217 
Tel; 704-5230500 FAX: 704-523-7651 
Hours: Mon-Thurs: 8:30-7:00, Fri; 8:30-5:30 ET 
Open late to better serve our tyesf coast clients. 

Se Habla Espanol 


™^MICROPHAR 

MICROPHAR, 122 Ave. Ch. De Gaulle 92200. 

Neuilly-Sur-Selne. FRANCE. Tel: 33-l-47-3»-21-21 Fax; 33-M6-24-76-91 
For Dlstribulors in: 

*BELG1UM. E2St09l 21 11 17) 

•GERMANY, AUSTRIA: Mlcrophar Gmbh (06223 - 73730) 
•HUNGARY. Polyware Kit (76-22-307) 

•ITALY. Siosistenii(030 24 21 074) 

•POLAND, Mlcrophar Poland (32 586 84S) 

•PORTUGAL. HCR (1 56 1865) 

•SCANDINAVIA, Mlcrophar Nordic (45 53 51 
•SPAIN. Mlcrophar Espana (032 373105) 

•SWITZERLAND, SAFE (024 21 53 86) 

•THE NETHERLANDS. InfoUc (015 15 88 37) 

•UNITED KINGDOM. Clearsoft (091 378 91 91) 


For Europe, circle 14S on Inquiry Card. 


For Americas & Pacific, circle 146 on Inquiry Cord. 

















BVTE 

BYTE Reprints 



The BYTE Reprint 
Department will 
provide free quotations 
for reprints of BYTE 
articles. 

Reprints can serve as 
high quality, inexpensive 
promotional tools: 

• Train and educate 
key personnel 
• Present information at 
conferences/seminars 
• Provide literature to 
users of your products 

Call 

603 - 924-2525 

for information and a free 
price quotation. 

Minimum order: 500 
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because the clusteririg capability requires 
human effort for development and mainte¬ 
nance. Although most clattering systems are 
in experimental stages, Infomiation Access 
Systems {Boulder, CO) has developed a 
commercial product, ITMS (Intelligent Text 
Management System), out of its human- 
judgment-si mutation technique (see the text 
box ^‘Searching Through J-Space” on page 
274). 

Hardware-intensive solutions assume 
that selectivity is achieved through a char¬ 
acter-by-character (or a surrogate) match 
of a text string in the query to one in the 
text—the longer the matched string, the 
more selectivity the system can achieve, 
A leading example of the character-by- 
character match is Gescan from Gescan 
International (Research Triangle, NC). Ex- 
calibur Technologies (Albuquerque, NM) 
uses a sophisticated representation schema 
for text and surrogate pattern matching. 
Documents containing similar informa¬ 
tion will be retrieved along with docu¬ 
ments containing an exact match. 

Precision/Recall Trade-off 

What is the precision/recall trade-off? How 
much does the searching method cost the 
performance of the retrieval method? These 
are key questions. Traditionally, text man¬ 
agement systems were evaluated by mea¬ 
suring how closely a delivery system was 
able to retrieve what the user was looking 
for (precision) and whether the system was 
able to get everything that was relevant to 
a user’s request (recall). 

In the fully automated implementations 
of keyword systems, the trade-off is in¬ 
evitable: The more pnecise your queiy, the 
more likely it is that you will miss some 
relevant information because the list of 
terms used in the request does not appear 
in the text. After many trial-and-error pass¬ 
es, you may feel satisfied with the result¬ 
ing document set and assume that all the 
documents pertaining to your subject mat¬ 
ter have been found. Unfortunately, this 
is not usually the case; you have missed 
many documents because their authors 
didn’t use the same keywords that you 
used when you described the subject of 
your query. The documents you’re missing 
may contain the essential information you 
were seeking. 

Techniques such as Boolean queries that 
use OR, fuzzy logic, associative search¬ 
ing, morphologies, neural networks, and 
wild carding are all methods of enhancing 
key word-search technology to reduce the 
precision /recall trade-off. Each method has 
had some success in decreasing the chances 
of missing important documents, but they 
have reduced precision in the process. 

Probabilistic pattern matching is a hard¬ 


ware-oriented method that retrieves text 
holding the term that most closely match¬ 
es the character-string pattern of the query 
term. In document-clustering systems, the 
precision/recall trade-off is addressed 
through their basic design: Documeois that 
cluster around the subject of the query are 
returned in order of 'Telatedness” on the 
basis of their conceptual distance from the 
query, 

Subdocument Retrieval Capability 

Sobdocument retrieval is primarily aimed 
at reducing the lime the user spends read¬ 
ing through text to find something useful. 
If the document-retrieval system can place 
you right in the most relevant part of the 
documents that you have selected, your 
time will be spent productively. 

The critical question is whether the doc¬ 
ument management system is able to au¬ 
tomatically subdivide a document into sec¬ 
tions that reflect changes in the focus of 
the subject. A section that is relevant to 
your query may amount to only two para¬ 
graphs in a 400-page document. 

What to Expect 

The list of subjects for evaluating text- 
bases can go on and on. Be sure that the 
systems you’re evaluating can have high- 
level indexes capable of identifying more 
than one subject per document and that 
your system can retrieve all the information 
on a subject. This may sound simplistic, 
but it’s the most important concern you 
should have when evaluating systems, 
Textbases are accumulating at an ac¬ 
celerating rate, as data links and input de¬ 
vices proliferate. Increasingly, users of 
these shared systems are not trained li¬ 
brarians but executives and professionals 
who want direct access to text-based in¬ 
formation. 

Gigabyte-size document bases are lit¬ 
erally bursting the seams of the hand-me- 
down trappings of their predecessor, the 
database. Text must be fitted with a tech¬ 
nology suited to Its nature if it’s ever to 
lake its place in the world and fulfill our 
expectations of its potential. ■ 
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Now there are two ways you 
can plant a tree for Global ReLeaf. 
You can dig in and do it yourself. 
Or, you can pickup the phone and 
dial 1-900-420-4545. 

You see, even a single tree 
can make an important difference 
in the kind ofworld we live in and 
the kind of hiture we leave behind. 
Trees provide shade, help keep our 
air and water clean, and reduce 


heat-trapping CO 2 in the earth’s 
atmosphere, i^diich is a major 
factor in global warming. 

That’s why we’ve made it 
easy for you to do your part for 
Global ReLeaf. When you call our 
special Action Line, the $5.00 
charge actually pays for planting 
a tree while supporting Global 
ReLeaf action across the country. 
And, we’ll also rush you detailed 


information on Global ReLeaf. 

So, pick up the phone and start 
planting. Earth needs all the trees 
you can plant And that’s why we 
need you. 


ai©5AL 

imEAF’ 

Tlie Americair^M Forestry Association 
P.0, Box 2000, Washington, DC 20013 


1900 - 420-4545 

Citizens carii^fvr & forests since 1S75 








The best got better. 

SYSTAT 5.0’s new menus make the top-rated 
statistical program even easier to use. 



SYSTAT is the oniy package 
to receive these three awards. 



Now FoatureS Menus or commands — your choice Rewritten 
documentation Includes statistics tutorials Fast, built-in drivers for 
SVGRAPH Global mapping and many new plots MuJtl way repeated 
measures Means model for missing ceils designs Post-hoc tests 
Interactive stepwise regression. 

Statistics Basic statistics, frequencies, Mests. post-hoc tests 
Multi way crosstabs with log-linear modeling, association 
coefficients, PRE statistics, Mantel-Haenszel. asymptotic standard 
errors Nonparametric statistics (sign, runs, WilcoKon, Kruskai- 
Wallis, Friedman two-way ANfOVA, Mann-Whitney U, Kolmogorov- 
Smirnov, Lilllefors, Kendall coefficient of concordance) Pairwise/ 
listwise deletion of missing values. Pearson correlation. SSCP, 
covariance, Spearman, Gamma. Kendall Tau, Euclidean distances, 
binary similarities Linear, polynomial, multiple, stepwise, weighted 
regression with extended diagnostics Muitivarrate general linear 
model includes multi way ANOVA, ANCOVA, MANOVA, repeated 
measures, canonical correlation Principal components, factor 
analysis, rotations, components scores Multidimensional scaling 
Multiple and canonical discriminant analysis. Bayesian cfassification 
Cluster analysis (hierarchical, single, average, complete, median, 
centroid finkage. k-means. cases, variabtes) Time series (smoothers, 
exponential smoothing, seasonal and nonseasonal ARfMA, AGF. 

PACF, CCF. transformations, Fourier analysis] Nonlinear estimation 
[nonlinear regression, maximum likelihood estimation, and more], 

Graphics Overlay plots Drivers for most graphics devices 
Two-dimensiona!: Error bars Scaiterplots Una and vector graphs 
Vector, dot, bubble and quantile plots Bar graphs [single, multiple, 
stacked, range) Box plots [single and grouped} Stem-and-leaf 
diagrams Linear, quadratic, step, spilne, polynomial, LOWESS, 
exponential smoothing Confidence intervals and ellipses [any alpha 
value] Smooth mathematical functions Rectangular or polar 
coordinates Log and power scales ANOVA Interaction plots 
Histograms [regular, cumulative, fuzzy] Stripe and jitter plots 
Gaussian histogram smoothing Sea tie rp lot matrices Voronoi 


tesselatlons Minimum spanning tree Maps with geographic 
projections [U.S. state boundary file Included, county and world 
boundary files available] Chernoff faces Star plots Fourier plots 
Pie charts Contour plots on regularly and Irregularly spaced points 
Control charts and limits Three-dimensiomi: DqXb plots Smooth 
f u net io n p I ots Vecto r pi o ts LI n ea r. q ua d rati c, sp I i n e, least sq u a res 
surface smoothing Typefaces that print in perspective. 

D3ta ManagSlftSHt import/export Lotus, dBase, and OIF 
files Full screen data editor Full screen text editor Unlimited 
cases Missing data, arrays, character variables Capability to 
process hierarchical, rectangular or trlanguiar files, irreguiar length 
records Character, numeric, and nested sorts Merge and append 
large files Unlimited numeric and character variable transformations 
Subgroup processing with SELECT and BY Value labels and RECODE 
statements Macro processor with programming language, screen 
control, file manipulation, applications generation, and report writing. 

SYSTAT operates on IBM PC's® and compatibles. MS-DOS? 
VAX*/Microvax and Macintosh? Site licenses, quantity prices and 
training seminars available. No fees for technicaf support. 


SYSTAT 



SYSTAT. Intelligent software. 


For more information call or write: SYSTAT, Inc. teoo Sherman Avenue, Evanston, Illinois 60201-3793 Tel: 708.B64.5670 Fax: 708.492.3567 
For international representatives call: Australia 61,3.4974755, Canada 416.424.1700, Finland 35B.0.6923800, France 33.1.4D935000. 
Germany 49.61.265950, Italy 39.587.213640, Japan B1.3.5902311, New Zealami 64.71.562675, Norway 47,3.892240, Sweden 46 8.110620, 
Switzerland 41,31,416611, The Netharianda 31,3402 66336, UK: Letch worth 44.462.482622, London 44,61.6926636, London SE 44.0753,841686 

For IBM/com pa Hble information circle 161 ; For Macintosh infonnation^ circle 162 on Inquiry Card. 










































STATE OF THE ART 



SGML FREES 
INFORMATION 

Escape a world where there is too much data and go to a place where 
you can access the information hidden within it 

HAVILAND WRIGHT 


I n the 1980s, desktop publishing 
emerged as a way for computers to 
manipulate the look of a document. 
After a decade of widespread adop¬ 
tion of these tools, however, the infonna- 
lion in documents is largely inaccessible by 
computer. The challenge of the 1990s is 
to transform documents into information 
that has an impact on productivity and in¬ 
novation. 

The word document once conjured up 
images of large, legal-looking sheaves of 
paper that were guaranteed to gather dust. 
Now, it’s a general term that covers faxes. 
E-mail, user’s manuals. Journal articles, 
and bulletin-board notes. In addition, there 
are analogies between documents and busi¬ 
ness presentations, interactive computer 
sessions, hyperlinked multimedia collec¬ 
tions, and musical performances. Each of 
these new forms of documents shares a 
common thread—the use of organizing 
themes—that can trace its ancestry to the 
original concept of what a document is. 

It’s one thing to see commonalities be¬ 
tween forms of documents and quite an¬ 
other to make use of them. The rise of the 
SGML (Standard Generalized Markup 
Language) has corresponded to and con¬ 
tributed to the evolution of the concept of 
a document from a physical reality to a 
processing metaphor for many different 
information-bearing forms. As a language 
for expressing context-free document de¬ 
scriptions, SGML offers a way to produc¬ 
tively put to use the similarities among 
these various expressions. 

SGML is best known for its use in large- 
scale standardization efforts, such as the 
Department of Defense’s CALS (Com¬ 
puter-Aided Acquisition and Logistics 
Support) program and the ongoing work of 
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the Air Transport Association and the Tele¬ 
communications Industry Forum. It’s im¬ 
portant to realize, however, that other 
SGML-based systems are also in opera¬ 
tion today. 

Developers and systems integrators who 
manage large volumes of documents and 
exchange information among various hard¬ 
ware platforms and software packages use 
SGML to encode document infonnation. 
Those who ignore SGML often must rein¬ 
vent its key features to achieve their ob¬ 
jectives. SGML applications can provide 
the necessary structure for exchanges that 
support communities of mutual interest, 
even when they involve many participants 
and several human languages. 

SGML works because it’s simple. Like 
any other language, it requires detailed 
knowledge for systems implementation. 
But you must know only a few basics to 
use SGML or to understand its implica¬ 
tions. 


Why Use Markup? 

In the world of paper documents, markup 
refers to the way an editor, colored pencil 
in hand, annotates manuscripts with typo¬ 
graphic specifications and other presenta¬ 
tion notes. In electronic-document files, 
markup usually appears as tags, or codes, 
interspersed with the text and other mate¬ 
rial in a document. Electronic-publishing 
systems, full-text databases, hypertext and 
hypermedia systems, and other document- 
oriented applications require files that con¬ 
tain both content and markup. 

Markup separates a document’s logical 
elements and may specify what functions 
are to be performed on them. A markup 
tag for a paragraph, for example, might 
indicate where the paragraph begins. 


BVTE 


ACTION SUMMARY 


Today, a document may have a 
longer life than anticipated, oc¬ 
cur in a variety of forms and 
pieces, and interact with sys¬ 
tems that didn’t even exist when 
it was created. For important 
documents, it’s not adequate 


whether or not to indent the first line, and 
what typeface to print it in. Markup pro¬ 
vides the structure and procedural infor¬ 
mation that you need to print and manip¬ 
ulate documents. 

Taken as a whole, an application’s tag¬ 
ging vocabulary expresses its functional 
capabilities. You don’t need tags for table 
rows, columns, and cells, for example, if 
your word processor can only set tables 
with tabs. 

Historically, markup has been product- 
specific, and its languages have been as var¬ 
ied as the products they have supported. 
Few popular products give you access to 
explicit markup. Word processors buffer 
you from it with WYSIWYG interfaces. 
Products that support explicit code editing 
often transform those codes into other 
forms of markup as they produce docu¬ 
ment files. Still other products obscure the 
code with complex file structures. And 
there are both ASCII and non-ASCII 
markups. 

These issues aside, you can generally 
classify markup languages as either pro¬ 
cedural or descriptive. The tagging vo¬ 
cabulary of a procedural markup language 
expresses the actions you must perform 
on a document’s content to achieve the de¬ 
sired appearance. The procedural markup 
in figure I provides a detailed, top-to-bot- 
tom script, often repeating the same se¬ 
quences. 

On the other hand, descriptive markup 
tags identify logical units of text. By it¬ 
self, descriptive markup doesn’t address 
how a document looks. In figure I, how¬ 
ever, there is an obvious mapping from 
the descriptive markup in the left margin to 
the procedural detail in the right margin. 
This mapping is the essence of a style 
sheet, which uses descriptive names for 
detailed procedural scripts. 

Although they simplify document mark¬ 
up, style sheets don’t necessarily contain 
much information about the document it¬ 
self. They generally address document 
components one at a time, leaving the over¬ 
all document structure implicit. More im¬ 
portant, style sheets rarely contain de¬ 
scriptors that suggest how you can use the 
information in a document. To free the in¬ 
formation in figure I from the page, you 
need new descriptions: an expanded de¬ 
scriptive tagging vocabulary. 


simply to view and print them. 
SGML gives you a flexible way 
to access the information hid¬ 
den within those documents. 



Flexibility Is the Key 

SGML is a programming language de¬ 
signed to write tagging systems. Because 
most SGML programs are compatible with 
a variety of applications, SGML markup is 
almost always descriptive. An SGML ap¬ 
plication program called a DTD (docu¬ 
ment type definition) defines classes of 


documents. Each document instance in 
a DTD class is lagged as a hierarchy of 
nested elements. 

Although you can control how the tags 
look in SGML markup, the default is to 
use angle brackets as tag delimiters, so an¬ 
gle-bracketed tags are strongly associ¬ 
ated with SGML. More important, how¬ 
ever, is your ability to choose the names 
for element tags and document structures. 
In figure 2, for example, the element 
tagged CHAPTER CHAPNUM=“N1NE- 
TEEN” (7riTLE=“VINCENT SERVIC¬ 
ING” consists of a paragraph and two sec¬ 
tions. Each of these constituent elements is 
composed of text and/or other elements. 

Figure 2 shows an SGML application 
that lags the surface structure of the page 
shown in figure I. The document’s visual 
appearance implies its nested structure, 
i\nd the style-sheet component names re¬ 
inforce that structure. Although style sheets 
treat documents as sequences of text blocks 
in a flat-document approach, SGML- 
lagged documents are explicit, related hi¬ 
erarchies of named objects. 

The tags in figure 2 mark the document 
structure, and some of them contain addi¬ 
tional information about the elements they 
delimit. The CHAPTER and SECTION 
lags, for example, contain titles and num¬ 
bers. The LAB ITEM tags contain labels. 
These additional information items are 
known as SGML attributes. 

The DTD defines attributes as informa¬ 
tion items related to specific elements. An 
attribute definition names each informa¬ 
tion item to be associated with an element 
and assigns it a data type. In the DTD for 
figure 2, for example, the attribute name 
for LABITEM is LABEL, and the type is 
character data. When tagging an element, 
you include the allribule names and values 
in the lag itself. 

DTDs that define the surface structure of 
a class of documents can support an array 
of presentations, applications, and trans¬ 
lations. In figure 2, the tags alone contain 
enough information to build a detailed 
table of contents. Translating the docu¬ 
ment for outline processing requires ex¬ 
actly the same information encoded in the 
document hierarchy. If tag assignments to 
typographic styles are made in a context- 
dependent manner, paper publishing be¬ 
comes quite flexible. 

As an applications language, SGML has 
powerful facilities for coordinating vari¬ 
ous documentary material. DTDs can in¬ 
clude provisions for graphics files, Post¬ 
Script printing, or special processing codes 
for mathematics. Applications can also in¬ 
clude character sets to support virtually 
any national language or special typog¬ 
raphy. 
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TYPES OF MARKUP 


Descriptive markup 
chapnum (Chapter number) 

title - -— 


titlepara ■ 


sectnurn (Section number) ^ 
title ——-- 


labitem (Label list item) 


sectnurn (Section number) - 
title ... . 



section para 


listitem (List item) 



CHAPTER NINETEEN 


VINCENT SERVICING ^ 


^ Although the design of the Vincent ditfers substantially 
from conventional motorcycles* operating procedure and 
maintenance requirements are comparatively similar. 


Section 1 ^ 


LUBRICATION 


Grades of Motor Oil — Refer to page 142* 

Motor Lubrication — Oil supply is contained in amk which forms 
the top frame member. Motor oil tank capacity is 3 quarts. 

Motor Oil Filter — A fabric filler is located at front of 
crankcase below the magneto. 

Gearbox Oil —^ Oil capacity is 3 pints. 



^ Section 2 


IGNITION TIMING 


Due to the Viticem's uneven ITring iniervah timing should be ^ 
checked on both cylinders. 

Set breaker points to .012" gap fully open with a .screwdriver* 

Using degree plate, set the flywheel so that the degree 
wheel reads at 37“38 degrees before TDC* 

With a piece of wood, block the automatic advance in the 
fully advanced position* 

Using a hex key, revolve magneto via the breaker point 
assembly until points just commence to separate. 

5. Fix the gear to magneto shaft, by placing box wrench over 
nut and giving sharp rap with hammer. 


/ 


Procedural markup 

' Center; 10-pt. Times Roman 

^ Down 10 pt.; center; 

12-pt. Helvetica Bold 

Down 15 pt.; 

first line indent 0,3 Inch; 

12-pt* Timas Roman 

Down 22 pt.; center; 

10-pt, Helvetica Medium 

. Down 5 pt.; center; 

12'pt. Helvetica Sold 

. Down 10 pt.; i2-pt Times; 
run-in bold 


Down 22 pt*; center; 
10-pt. Helvetica Medium 

Down 5 pt*; center; 

' 12-pt. Helvetica Bold 

, Down 15 pt,; 

12-pt. Times Roman 


Down 10 pt ; Indent 0.325 inch; 
L first line indent 0.325 Inch; lab 
Vlghi aligned 0.2 Inch; 
tab left aligned 0.325 inch; 

12-pt. Times Roman 


Figure 1: This page is marked up wiih simpHfted versions ofhorh procedural and descriptive markup languages. Note the 
mapping between the two languages; it forms the essence of a style sheet. The text appearing on the page taken from Modern 
Motorcycle Mechanics (Nicholson Brothers Motorcycles, Ltd., 1974}. 


You can use SGML applications to co¬ 
ordinate collections of documents by struc¬ 
turing references to external files* In ad¬ 
dition, you can lag document instances 
with sections to be conditionally includ¬ 
ed or ignored. As a process-independent 
language, SGML lets you validate any doc¬ 
ument instance before beginning poten¬ 
tially costly subsequent processing. 

The advantage of SGML applications 
is their flexibility, even when they encode 
only the surface characteristics of docu¬ 
ments. In the age of computers, a doc¬ 
ument can have a longer life than an¬ 
ticipated, have various appearances, be 
excerpted for many reasons, and interact 
with systems that didn't even exist when it 
was created. For documents of value, it 
will never be adequate .simply to view and 
print them. The more flexible your docu¬ 


ment-handling systems are, the more val¬ 
ue you can derive from the documents you 
produce. 

Turning on the Power 

Applications exploit the power of SGML 
when they define documents as infarma- 
tion resources. As such, DTDs often de¬ 
scribe document classes in which docu¬ 
ment instances are .similar in information 
content. Figure 3 retags the page that ap- 
pear.s in figure 1. Although the document's 
surface structure is still apparent, the tag¬ 
ging now emphasizes information content. 

The tagging in figure 2 addresses the 
physical document structure. The lagging 
in figure 3 deals with the logical informa¬ 
tion structure, and its DTD assumes that 
this is one of many service chapters that 
contain similar information about other 


motorcycles* Each chapter contains lubri¬ 
cation informaiion and procedures for ig¬ 
nition timing* You can still create a print¬ 
ed version of the chapter, but the new 
method of lagging enhances your ability to 
do other, more interesting things with this 
inforniation. 

Attributes now express much of the in¬ 
formation that the text previously con¬ 
veyed. The tags in the Erst section of figure 
3 relate the page's purpose: to provide 
lubrication information. The first item ex¬ 
plicitly tags the cross-reference as CROSS- 
REF with an attribute named TARGET, 
which is set equal to page 142. Tank ca¬ 
pacities have CAPACITY tags with at¬ 
tributes that note the appropriate type of 
capacity units. The second section tags the 
cautionary lead paragraph as a NOTE. Each 
step contains tagged key values and tools. 

Conti lined 
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i.ircie I I D on inquiry ^ora. 



Accepts Most Motherboards and Passive 
Backplanes _ 


Doe$r}'i Look Like IBM 


Rugged, Modular Construction 


Exceiient Air Flow d CooUng _ 

Designed to meet FCC _ 

204 Wati Suppiy, UL Recognized 
200 a 300 Wan Supplies, UL CSA^ TUV 


Call or write for descriptive brochures, prices 
or applications assistance: 

INTEGRAND 


8620 Roosevelt Avs.* Visalia, CA 93291 

2091651-1203 

FAX209/651-1353 

We accept WfSA and MasterCard 


Rack & Desk 
Chassis 


XT/AT/28i/386/486 

iniiiiiiiiiiiiiiiiiiiiiiiiiii 


Reasonably Priced 


nej00 


Three Models: Drawer, Shelf, and Panel 
Reasonabfy Priced 


Integrand's unique packaging design uses 
modular construction. We have 3 basic 
models for iSA/EISA bus computers. Over 
90 inierchangable modules allow you to 
customize them to nearly any requirement 
We make drive enclosures and rackmount 
keyboards too. integrand offers high 
quality, advanced design hardware and 
strong support. Why settle for less? 


Rack 8 Desk Models 
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AN SGML APPLICATION 

<CHAPTER CHAPNUM=“NirJETEEN” CTITLE=“VINCENT SERV!CING"> 

<PARA> 

AUhough the design of the Vincent differs substantially from conventional motorey- 
cles, operating procedtiiTe and maintenance requirements are companilively similar. 

<SECTION SECTNUM="1” STITLE="LUBRlCATION^^> 

<LABUST> 

<LABlTEM LABEL="Grades of Motor Oil”> 

Refer to page 142, 

<LABITEM LABEL=’“Wlotor Lubrication”> 

Oil supply is contained in tank which forms the lop frame member. Motor oil 
tank capacity is 3 quart-s. 

<LABITEM LABEL=“Mutor Oil Filter”> 

A fabric filter is located at front of crankcase below the magneto. 

<LABITEM LABEL=* Gearbox Oil ”> 

Oil capacity is 3 pints. 

</LABUST> 

<SECTION SECTNUM=^“2*^ STITLE=“IGNmOM TIMING”> 

<PARA> 

Due to the Vincent's uneven firing interval, timing should he checked on both 
cv lindens. 

<SEQLIST> 

<USTITEM> 

Set breaker points to .012 " gap fully open with a screwdriver. 

<LISTITEM> 

Using degree plate, set the flywheel so that the degree wheel reads at 37-38 
degrees before TDC. 

<LISTITEM> 

With a piece of wood, block the automatic advance in the luliy advanced position. 

<LISTITEM> 

Using a hex key. revolve magneto via the breaker point assembly until points 
just commence to separate. 

<LISTITEM> 

Fix the ge^ar to magneto shaft, by placing box wuench over nut and giving sharp 
rap with hammer. 

</SEQLIST> 

<JCHAPTBn> 

Figure 2t 77i/.v SGML application rags the surface strut litre of the page shown in 
figure I. Note how the tags mark the document \s physical nested structure and how 
the id erne nt names reinforce ii. 


The tagging has made the document an 
infonnation resource: You need a screw¬ 
driver, degree plate, hex key, box wrench, 
and hammer to adjust the ignition liming. 
You need 3 quarts of oil to change the 
oil. And the Vincent’s oil tank is on the 
lop frame member. 

SGML supports a broad range of docu¬ 
ment types, including some that might not 
at first appear to be documents. For ex¬ 
ample, if a document is published as part of 
an on-line database (in addition to being 
published as a book), it could include ele¬ 
ment tags for user comments and ques¬ 
tions, just as the DTD includes tags for 
tools and key values. Database users might 
not appreciate, or even see, the SGML tag¬ 
ging used for implementation, but they 
might want to make notes (e,g„ USER- 
NOTE Td be careful giving a 30-year-old 
bike a “sharp rap’’ with a hammer. Please 
advise on torque value. / USERNOTE). 


Futtinn; SGM!. to Work 

SGML systems are open. You can imple¬ 
ment them in incremental stages. Tliey can 
work with existing environments and with 
other commercial softw'are packages. Al¬ 
though SGML-compliant products meet a 
broad range of fund ion al requirements, 
most systems include components for cre¬ 
ating, editing, convening, composing, and 
rendering documents. 

SGML system.s often contain several 
editing tools. For document authoring, you 
can use siyle-sheet-driven word proces¬ 
sors for SGML editing by augmenting 
style-sheet encoding w ith a utility to check 
for their consistent use. Tliese tools guide 
the use of style-sheet components to enable 
direct conversions from word processor 
files to SGML applications. 

Alternatively, some editors provide ex¬ 
plicit SGML support. Of these, some dis¬ 
play tags and attributes and require you 



























/ don *t know doctor, ever 
since weve made this acquisition, 
Vve been seeing double!! 


Turn your excess inventory into 
a substantial tax break and help 
send needy kids to college as well. 

Call for your free guide to learn how 
donating your slow moving inventory can mean 
a generous tax write off for your company. 

Call (708) 690-0010 
Peter Roskam 
Executive Director 

P.O. Box 3021, Glen Ellyn, IL 60138 FAX (708) 690-0565 
Excess inventory today...student opportunity tomorrow 
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THE DIFFERENCE A TAG MAKES 

(CHAPTER > (BIKETYPE=“Vincent''] 

I INTRO> Although the design of the Vincent differs substantially from convention al motorcy cles, 
operating procedure and maintenance requirements are comparatively similar X/INTROl 

Clube> 

[SUPPLIES > 

frfEi^ Grades of Motor Oil< 7iTEfi^ 

lDETAIL>[CROSSREF> fTARGET=TG142n </CROSSREFl</DETAILl 
[ITEM> Motor Lub ricatlon <7rTEMl 

[DETAIL>Oi l supply is contained i n tank which f ornns the 
[ LOCATION > top frame member.< C/LOCATIOl^ Motor oil tank capacity is 
[CAPACITY > [UNITS=“QUARTS1 3. </CAPACITY]</DETAIL) 

QTiM> Motor Oil Filter </ITEMl 

[DETAIL> A f abric filter is located at 

[ LOCATION > front of crankcase below the magneto. </LOCATl6Nl</DETAiD 
fiTEM>Gearbox O il <7iTEMl 

[DETAIL> Oil capacity is 

[ CAPACITY > [UNITS=“PINTS”] 3. < /CAPACITY ]< /DETAIL) 

< /SUPPLIED 

</LUBEl 

[TIMING> 

[NOTE > Due to the Vincent 's uneven firing interval, timing should be checked 
on both cvlinders. < NOTE ] 

[METHOD> 

[STEP> n [PARA> Set breaker points to [POINTGAP> IUNITS=‘*INCHES1 .012 </POINTGAPl fully open with a 
[TOOL> screw driver. </TOOLl <7pA^ < /STEPl 

[STEP> [ ] [PARA> Using [TOOL> degree plate, </TOOLl set the flywheel so that the degree wheel reads at 
[KEYVALUE > [UNITS=“DEGREES”I 37-38 </KEYVALUE] before TDC. </PARA1 </STEPl 
[STEP > [ ] [PARA> With a piece of wood, block the automatic advance in the fully advanced position. 
</PARAl<7STEn _ 

[STEP > [ ] [PARA) > Using a [TOOL> hex key, </TOOL] rev o lve mag neto via the breaker point assembly 
until po ints just commence to separate. </PARA ) </STEP I 
[STEP> [ ] [PARA> Fix the gear to m agneto s haft, by pla cing TtoOL> box wrench <^OOLl over nut 
and giving sharp rap with (TOOL> hammer. </TOOL] /PARA I </STEPl 

</METHOD] 

</TIMINGl 

</CHAPTER] 


Figure 3: Putting a different set of tags on the page in figure I changes things. Although the document's surface structure is still 
apparent, the tagging now emphasizes the document's logical information content. 


to have extensive technical knowledge of 
SGML. Others offer you a choice between 
a nearly WYSIWYG interface and ex¬ 
plicit tag editing. SGML-specific editors 
provide a powerful way to check docu¬ 
ments for conformance to the document 
style and to edit the details of a tagged- 
document instance. 

An SGML system should include an 
SGML parser or an SGML-specific edi¬ 
tor that can check documents for DTD 
compliance. I used one such author/edi¬ 
tor from SoftQuad (Toronto, Ontario, Can¬ 
ada), for all the SGML examples in this 
article. 


Most new system implementations in¬ 
clude a conversion stage. An SGML sys¬ 
tem is no different than the new systems 
and usually requires two kinds of conver¬ 
sions: back-file conversion for existing 
documents and new-file conversion for 
ongoing document interchange with ex¬ 
ternal sources. An important difference 
between the two is that back-file conver¬ 
sions are ver>' often concentrated, highly 
visible efforts, and new-file conversions 
are widely dispersed and often go unno¬ 
ticed. 

SGML conversion is rarely a matter of 
code-for-code translation. The markup in 


source documents is often not detailed 
enough to support a straight translation 
into an SGML application. This means 
you must determine SGML tags that have 
no source-file equivalents in much the 
same way that you infer the structure of 
the document in figure 1 from its visual 
appearance. In fact, this is exactly how 
Fastlag from Avalanche Development 
(Boulder, CO) determines document struc¬ 
ture. 

A growing number of .software pack¬ 
ages support SGML and don’t require 
translation of SGML document instances 
before you run them. Usually, however. 
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rSS/3 Complete Statistical S^’stem with wer 1,000 prescnta* 
)n*qualit>' graphs fully integrated with all procedures and on-screen 
aph customization ■ The largest selection of statistics in a single 
stem; in-depth, comprehensive implementations of; Exploratory' 
chniques; multi-my tables with ^ntiers; nonparametrics; dis- 
ibution fitting: multiple regression; general nonlinear estima- 
on; logit/probit analysis; general A\'COVA/MA\COVA: stepuise 
scriminant analysis; log-linear analysis; factor analysis; duster 
talysis; multidimensional scaling canonical correlation; item 
lalysis/reliability; sunnial analysis; time series modeling; fore- 
isting lags analysis; quality’ control; process analysis; experi- 
lental design (with Taguchi); and much more ■ Manuals with 
amprehensive introductions to each procedure and examples ■ 
itcgrated Stats Advisor expert system ■ Extensive data management 
cilities (powerful spreadsheet with formulas; relational merge; data 
erification; flexible programming language) ■ Optimized (plain 
nglish menus/mouse) user interface: even complex analyses require 
ist few self-explanatory selections (CSS can be run without manual; 
uick Start booklet explains all basic conventions) ■ Macros, batch/ 
ommands also supported ■ All output displayed in ScrolLsheets^ 
dynamic tables with pop-up windows and instant graphs) ■ 
xtremely large analysis designs (e.g., correlation matrices up to 
2,000x32,000) ■ Unlimited size of files; extended precision; 
inmatchcd speed (Assembler, C) ■ Exchanges data (and graphics) 
dth many applications (incl. Excel®", Lotus 3®. dBASE lA"®, SPSS®) ■ 
lighcst resolution output on practically all printers (incl. HP. 
V)SLscript). plotters, recorders, typesetters ■ IBM compatibles. 640k 
>r more ■ Price: $595. 

aulckCSS'' ubsel of CSS/3: all basic statistical modules 
[incl. data management) and the fiill, presentation-quality graphics 
apabilities of CSS/3 ■ Price: $295. 

SSSiGRAPHICS’** \ comprehensive graphics/chart- 
ng system with data management ■ All graphics capabilities of CSS/3 
ind, in addition, extended on-screen drawing. 19 scalable fonts, 
jpecial effects, icons, maps, multi-graphics management ■ Hundreds 
)f types of graphs ■ Interactive rotation and interactive cmss-sections 
^f 3D graphs ■ Extensive selection of tools for graphical exploration 
)f data, fitting; smoothing; spectral planes; overlaying; layered com- 
[)ressk)ns; marked subsets ■ Unique multivariate (e.g., 4D) graphs ■ 
Facilities to custom-design new graphs and add them permanently to 
menu ■ Import export of graphs and data, 15 formats ■ Optimized 
(menu/'mouse) user interface; even complex graphs require few 
keystrokes: all graphs on this pj^e can be produced from raw data in 
less than 20 minutes ■ Macros, batch/commands also supported ■ 
Unlimited size of files ■ Highest resolution output on all hardware 
(see CSS/3) ■ IBM compatibles, 640k or more ■ CSS:CiRAPHICS is 
included in CSS:STATIST1CA (available separately for $495). 

Megafile Manager'" Comprehensive analytic data 
base management system ■ Unlimited size of files (up to 32,000 fields 
or 8 MB per record) ■ Megafile Manager is included in CSS/3 and 
CSS:STMriSnCA (separately: $295). 

CSSiSTATISTICA'" A fully integrated system that 

combines all the capabilities of CSS/3 and CSS:GR4PHICS into a single 
extremely comprehensive dau analysis s-ystem ■ Price; $795. 



Domestic sh/h $7 per product; 14-day money back guaranu 


M 


Circle 155 for DOS. Circle 156 for MAC. 


StatSoft 


TM 


2325 E. 13th St. • Itilsa, OK 74104 • |Q18) 583-4149 
Fax: (918) 583-4376 


STATISnCA/Mac^ A CSS-ccHTipallble, comprehensive data analtsis 
and graphics system designed for the Macintosh ■ Large selection of statistical 
meth^ fully integrated tvith presentation-quality graphics (ind FDA. mulliplots, a 
wide selection of interactively rotatable 3D graphs: .MacDraw-styie tools) ■ Unlimited 
size of files ■ Exclianges data with Excel and other applications ■ Price: $495. 

Quick CSS/MSC^'" a subset of SIATISTKLV'Mac: all basic statistical 
modules and the full. presentation-<|uality graphics capabilities of STATISTK’A Mac ■ 
Price: $295. 



Overseas Offices: StatSoft of Europe (Hamburg, FRG), pb; 040/4200347, fax; 040/4911310; StatSoft UK (London. UK), ph; 0462/482822, fax: 0462/482855; StatSoft Pacific (Melbourne, Australia), 
ph: (03) 663 6580, fax: (03) 663 6117; StatSoft Canada-CCO (Ontario), ph: 416-849-0737. fax: 416-849-0918; Available From: CORPORATE SOFTWARE and other Authorized Representatives 
Worldwide; Hoiland; MAB Julsing, 071-230410; France; Version US (1) 40590913; Sweden: AkademIData 018-240035; Hungary; P&D Soft KFT 185-6868; Belgium: TEXMA 10 61 16 28; South Africa; 
Osins 12 663-4500; Japan: SOFEL Co. 03-3251 1195. 

css, CSS'3. CSS QRAPHICS. Megafile Marvtger. QiacK CSS. STATtSTlCA. StatSoTt. dBase IV. Excel. Lotus. MaeCKaw MacintOGh. Postsenpt are tradefnarvs ol 1he*r respective conpanres; SPSS a registered trademark ol SPSS. Inc. 




































































































































SUBSCRIPTION 

PROBLEMS? 



We want 
to help! 


J. j you have a problem 
with your BYTE 
subscription, write us with 
the details. We’ll do our 
best to set it right. But we 
must have the name, 
address, and zip of the 
subscription (new and old 
address, if it’s a change of 
address). If the problem 
involves a payment, be sure 
to include copies of the 
credit card statement, or 
front and back of cancelled 
checks. Include a "business 
hours” phone number if 
possible. 


BYTE Magazine 

Attn: Subscriber Service 
RO, Box 555 
HightstowNj NJ 08520 


SGML FREES information 


they require a setup to attach the appro¬ 
priate processing methods to the elements 
defined in the DTD. 

To process SGML document instances 
with a non-SGML process, you must trans- 
late the document-instance tagging into 
the markup that the non-SGML process 
supports. Systems like Avahinche's SGML 
Hammer create markup for target systems 
on the basis of the SGML DTD and a trans¬ 
lation program* 

Popular Misconceptions 

Misunderstandings about SGML are wide¬ 
spread* To some extent, this is the fault of 
the SGML community. Even though 
SGML, like other languages, involves a 
lot of detail, the SGML glitterati are ab¬ 
sorbed in the use of this detail as intellec¬ 
tual flak against the uninitiated* 

Here are a few guidelines to help you 
avoid some of the most common miscon¬ 
ceptions about SGML* 

• Don't confuse an SGML application with 
SGML itself In an SGML application, 
you create the tag names. They aren't part 
of the SGML specification. Broad appli¬ 
cations (e,g., the Association of American 
Publishers and the CALS applications) are 
sometimes presented as though they were 
SGML itself 

• Be cautious of document systems that 
are described as being “SGML-like.” Non- 
SGML systems may have markup with 
angle-bracket tag delimiters, use header 
tiles, and utilize a concept of document 
stmeture, but none of these thing.s by tliem- 
*selves make an application SGML-com¬ 
pliant, 

• SGML is not just a documenl-inter- 
change language* Although SGML is a 
logical choice for writing document-in¬ 
terchange applications, ifs more than an 
interchange language, 

“ Adopting SGML doesn't mean that your 
documents will automatically be compat¬ 
ible with any other SGML system. An¬ 
other SGML system should be able to read 
your document instances, but it won't be 
set up for your DTDs, 

Work Smarter 

Work in SGML is ongoing. Much progress 
has been made on a standard SGML ap¬ 
plication called HyTime for Hypermedia. 
The Electronic Publishing Special Inter¬ 
est Group has begun to refine its SGML 
application for markup of complex math¬ 
ematics and tables. And the International 
Organization for Standardization (Gene¬ 
va, Switzerland), a worldwide federation of 
national standards bodies, has issued a 
draft international standard for the DSSSL 
(Document Style, Semantics, and Speci¬ 


fication Language) that provides a stan¬ 
dard architecture for formatting specifica¬ 
tions. 

Tlie fundamental message of SGML is 
that your documents can stop being over¬ 
head and start contributing to productivity 
and innovation. The paper-document trap 
isn't a file cabinet filled with stuff no one 
will ever read, and it isn't the cost of prim¬ 
ing and shipping documentation that is 90 
percent redundant with telephone support. 
Paper documents (and their electronic 
equivalents) trap and smother the infor¬ 
mation, know-how, feedback, product 
ideas, and market intelligence that can help 
your department, company, or agency 
work better and work smarter, SGMI. is 
one of the tools that can help free that in- 
foimation. H 

DlfiLIOGRAPHY 

EPSIG News (newsletter of the Electronic 
Publishing Special Interest Group). 
Goldfarb, Charles F. The SGML Hand¬ 
book. New York: Oxford University 
Press, 1991, 

TAG. The Technkai Journal of the SGML 
Community, 

Van Herwijnen, Eric. Practical SGML. 
Norwell, MA: Kluwer Academic Pub¬ 
lishers, 1990. 


Haviiand Wright is president of Avalanche 
Development (Boulder, CO), You can con¬ 
tact him on BIX c/o "editors" or on In¬ 
ternet at havilandt^avalanchexom. 


FOR MORI INFORMATION 


Graphic Communications 

Association 

100 Daingerfieid Rd, 

Alexandria. VA 22314 

(703)519-8157 

Circle 1000 on Inquiry Card, 

Internet NelNcws (an on-line 
SGML conference) 
comp.texLsgml 

Circle 100! on Inquiry Card, 

SGML U.sers^ Group, c/o 
Database Publishing Systems, 

Lid* 

Public domain panser available from 

Ms. Gay nor West 

608 Della Business Park, 

Great Western Way 

Swindon. Wiltshire SN5 7XF, U.K, 

44-793-512515 

fax: 44-793-512516 

Circle 1002 on Inquiry Card, 
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RESOURCE GUIDE 


Search and Retrieval Systems 

This type of software lets you create text databases or search your documents in place on a hard disk or across a network 
It comes in a variety of prices, with numerous functions and capabilities. The followini* companies may have just what you need. 


askSam Systems 

P.O. Box 1428 

Perry. FL 32347 

(904) 584-6590 

fax:(904)584-7481 

Circle 1146 on Inquiry Card. 

Blackwell Scientific 
Publications 
Osney Mead 
Oxford 0X2 OEL 
U.K. 

44-865-240201 

fax:44-865-791738 

Circle 1147 on Inquiry Cord. 

BRS Software Products 
80(X) Westpark Dr. 

McLean. VA 22102 
(703) 442-3870 
fax: (703) 827-0686 
Circle 1148 on Inquiry Cord. 

Cincom Systems. Inc. 

2300 Montana Ave. 

Cincinnati, OH 45211 

(800) 543-3010 

(513) 662-2300 

fax:(513)481-8332 

Circle 1149 on Inquiry Cord. 

CPT Office Systems, Inc. 
8100 Mitchell Rd. 

Eden Prairie, MN 55344 

(612) 937-8000 

fax: (612) 937-1858 

Circle 1150 on Inquiry Cord. 

Cucumber Information 

Systems 

5611 Kraft Dr. 

Rockville, MD 20852 

(301)984-3539 

fax: (301)468-2920 

Circle 1151 on Inquiry Card. 

Expansion Programs 
International, Inc. 

11115 Edgewater Dr. 

Cleveland, OH 44102 

(216) 631-8544 

fax: (216)281-0828 

Circle 1152 on Inquiry Card. 

Folio Corp. 

2155 North Freedom Blvd., 
Suite 150 
Provo, UT 84604 

(800) 543-6546 

(801) 375-3700 
fax:(801)374-5753 

Circle 1153 on Inquiry Card. 


Gescan International, Inc. 
P.O. Box 12599 
Research Triangle Park, NC 
27709 

(800) 982-2177 
(919) 460-3100 
fax: (919) 467-8427 

Circle 1154 on Inquiry Card. 

Golden Bow Systems, Inc. 

842 Washington St., 

Suite B 

San Diego, CA 92103 
(800) 284-3269 
(619) 298-9349 
fax: (619) 298-9950 

Circle 1155 on Inquiry Card. 

Group L Corp. 

P.O. Box 106 

Hillsboro, VA 22132 

(800) 672-5300 

(703) 668-6655 

Circle 1156 on Inquiry Card. 

Henco Software, Inc. 

100 Fifth Ave, 

Waltham, MA 02154 

(617) 890-8670 

fax: (617)890-7671 

Circle 1157 on Inquiry Card. 

I-Modc Retrieval 
Systems, Inc. 

7 Odell Plaza 

Yonkers, NY 10701 

(914) 968-7008 

fax:(914)968-9187 

Circle 1158 on Inquiry Card. 

Infodata Systems, Inc. 

5205 Leesburg Pike, 

Suite 700 

Falls Church, VA 22041 
(703) 578-3430 
fax: (703) 578-4516 

Circle 1159 on Inquiry Card. 

Information Access 
Systems, Inc. 

4775 D Walnut St. 

Boulder, CO 80301 

(303) 442-6224 

fax: (303) 442-4530 

Circle 1160 on Inquiry Card. 

Information Dimensions, Inc. 

5080 Tuttle Crossing Blvd. 

Dublin, OH 43017 

(800) 328-2648 

(614) 761-8083 

fax: (614) 761-7290 

Circle 1161 on Inquiry Card. 


IntelligenceVVare, Inc. 

5933 West Century Blvd. 

Los Angeles, CA 90045 

(213)216-6177 

fax: (213)417-8897 

Circle 1162 on Inquiry Card. 

Johnston & Co. 

P.O. Box 446 

American Fork, UT 84003 

(801)756-1111 

fax: (801)756-0242 

Circle 1163 on Inquiry Card. 

Know ledgeSet Corp. 

888 Villa St., Suite 410 

Mountain View, CA 94041 

(800) 456-0469 

(415)968-9888 

fax: (415)968-9962 

Circle 1164 on Inquiry Card. 

Micro Dynamics, Ltd. 

8555 I6lh St., Suite 700 

Silver Spring, MD 20910 

(301)589-6300 

fax: (301)589-3414 

Circle 1165 on Inquiry Card. 

MicroRetrieval Corp, 

1 Kendall Sq., 

Building 300 

Cambridge, MA 02139 

(617)577-1574 

fax: (617)577-9517 

Circle 1166 on Inquiry Card. 

Odyssey Development, Inc. 

650 South Cherry St., Suite 220 

Denver, CO 80222 

(800) 992-4797 

(303)394-0091 

fax: (303) 394-0096 

Circle 1167 on Inquiry Card. 

On Technology, Inc. 

155 Second St. 

Cambridge, MA 02141 

(800) 548-8871 

(617)876-0900 

fax: (617)876-0391 

Circle 1168 on Inquiry Card. 

Open Text Corp. 

180 King St. S, Suite 550 
Waterloo, Ontario. 

Canada N2J 1P8 

(519)571-7111 

fax: (519) 571-9092 

Circle 1169 on Inquiry Card. 


SoftSolutions Technology 
Corp. 

625 South State St. 

Orem, UT 84058 
(801)226-6000 
fax: (801) 224-0920 

Circle 1170 on Inquiry Card. 

T.I.C., Inc. 

5253 Decarie Blvd., Suite 550 
Montreal, Quebec, 

Canada H3W 3C3 

(514) 483-1294 

fax: (514)482-2041 

Circle 1171 on Inquiry Card. 

TexaSoft 
P.O. Box 1169 
Cedar Hill, TX 75104 

(800) 955-8392 
(214) 291-2115 
fax: (214) 291-3400 

Circle 1172 on Inquiry Card. 

TextWare Corp. 

P.O. Box 3267 
Park City, UT 84060 

(801) 645-9600 
fax: (801)645-%10 

Circle 1173 on Inquiry Card. 

TMS, Inc. 

110 West Third St. 

P.O. Box 1358 

Stillwater, OK 74076 

(405) 377-0880 

fax: (405) 372-9288 

Circle 1174 on Inquiry Card. 

Verity, Inc. 

1550 Plymouth St. 

Mountain View, CA 94043 
(415) 960-7600 
fax:(415)960-7698 
Circle 1175 on Inquiry Card. 

Virginia Systems, Inc. 

5509 West Bay Court 
Midlothian, VA23112 
(804) 739-3200 
fax: (804) 739-8376 
Circle 1176 on Inquiry Card. 

ZyLab Corp. 

KX) Lexington Dr. 

Buffalo Grove, IL 60089 

(800) 544-6339 

(708) 459-8000 

fax:(708)459-8054 

Circle 1177 on Inquiry Card. 
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Lode what’s at the hear 


Take a closer look at some of the best 
notebook computers and it’s easy to see 
why the prognosis is so good—they 
each have an Intel SL microptocessor. 
The Intel SL gives each of these unique 
notebooks a leg up, because it was designed specifically 
for the stop-and-go world of mobile computing. 

For example, the Intel SL has an instant on/off feature 

Iniel Corpormon, TV Intel Inisida lojju, liueLljtft end live SL w jradamarki oJ limel Corponcon. liitd SL 
mkroiifoccsiOTS in this ad iirr Larger than actual iiic. *PC Wtarid ftcpOit. Fcbnaiy OTZ. 


that eliminates long boot-up and shut-down sequences. If 


Battery Life' 

you’re intermpted, 
the Intel SL holds 


'2A 

your place and 


a' 

puts your entire 

Vv*L. , 

V-.?* A. 

system into sus¬ 



pended animation. 

A^^erage 386 SX 

48 hours 

lntel386'SL 

8.2 hours 

using virtually no 
















of all the best notebooks. 

power and significantly extending precious battery life. 

The Intel SL is a more highly-integrated micro¬ 
processor, which means lighter, more feature-rich note¬ 
books that come in speeds up to 25 MHz. No wonder 
major manufacturers are prescribing the Intel386“SL 
microprocessor as a cure for traveling hassles. 

Call 1-800-228-4549 to receive more information 
and a complete list of Intel SL-based notebooks. 


Then watch for notebooks with the Intel SL. Because 
nothing else is worth looking into. 

int^. 

The Computer Inside.™ 


Circle 314 on Inquiry Card. 






SOLUTIONS FOCUS /Text Management 


^ARCHING 
™ COMMON 
THREADS 


I magine opening a dictionary to look 
up a word and realizing that the 
entries were in no particular order. 
Many companies face a similar prob¬ 
lem with corporate data. A wealth of elec¬ 
tronic information may be there to help 
you do your job better, but all too often, 
it’s in a hopeless jumble spread out over 
hundreds of files and directories on a 
LAN. You might not take advantage of a 
rich data resource simply because you 
have no efficient way of accessing it. 

This month, the BYTE Lab looks at 10 software tools that can organize your 
textual data and help you find it quickly. We tested askSam from askSam Sys¬ 
tems, Concordance from Dataflight Software, Folio Views from Folio, ideaList 
from Blackwell Scientific Publications, Isys from Odyssey Development, Magel¬ 
lan from Lotus Development, On Location from On Technology, rerSearch from 
MicroRetrieval, Sonar Professional for Windows from Virginia Systems Soft¬ 
ware Services, and Zylndex for Windows from ZyLab. All these programs orga¬ 
nize large amounts of textual data and deliver a mechanism for finding the infor¬ 
mation you need. For stand-alone computers and especially for networked 
systems, these tools can be indispensable. With them, you can impose order on 
chaos. 

The Three Approaches 

There are three basic strategies for taking control of textual data. Isys, Magellan, 
On Location, Sonar, and Zylndex are file-indexing packages. They build a search 
index of selected files, leaving original files in place and storing only pointers to 
these files in the index. These applications extract information from files that are 
widely spread over a network or a hard drive. They are most useful when extract¬ 
ing information from relatively disorganized files that may change frequently, 
such as the day-to-day memos, letters, and reports on a typical hard drive. 

Folio Views and reiSearch draw entire files into one organized structure for 
archival storage or for distribution; we’ll call this class of packages text libraries. 


Good text managers 
do more than search 
and retrieve—they bring 
organization to chaos 

RAYMOND GA COTE 
AND STANFORD DIEHL 
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ACTION SUMMARY 



BV1I 

■ WHAT TEXT MANAGEMENT 
PACKAGES DO 

Working in several different 
ways, these 10 packages organize 
text files by content, allowing 
rapid retrieval of information. 

■ LIKES 

The best packages offer 
extremely powerful search 
and retrieval features. Folio 
Views and Sonar Professional 
are outstanding in this regard. 

Isys and Zylndex combine solid 
search capability with an easily 
mastered interface. 

■ DISLIKES 

Text libraries and free-form 
databases are difficult to learn and 
use. Indexes often require a vast 
amount of space; in particular. 
Sonar Professional's Index can be 
larger than the text it represents. 

■ RECOMMENDATIONS 

For managing dynamic, rapidly 
changing data, Isys and Zylndex 
are both excellent solutions. Folio 
Views is the best at handling more 
static, archival information. 

Finally, askSam is a great general- 
purpose organizational tool. 



Text libraries are best suited for extract¬ 
ing information from fairly static data 
files. Since your data has ceased to move 
around, these programs provide a much 
higher level of control of the information 
presentation. These products also pro¬ 
vide inexpensive reader programs that 
you can distribute with your data-in 
short, they can help to publish your 
information. 

With text libraries, you can view your 
data much as you might view a hard-copy 
book. With an outline view, you can 
move to a section that interests you or 
browse through the data a section at a 
time. Similar topics and subjects can be 
grouped together and filed under an or¬ 
ganizational heading. Although these ap¬ 
plications can accept free-form data, 
they are most useful when text is fairly 
well structured. These booklike inter¬ 
faces can automatically provide indexes 
and tables of contents. 

Finally, askSam, Concordance, and 
idealist are examples of free-form data¬ 
base managers, hybrids between tradi¬ 
tional database managers and text librar¬ 
ies. Free-form databases let you gather 
disparate data into a single structure. 
You have a great deal of freedom over the 
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TEH MANAGEMENT 


TEXT MANAGEMENT PACKAGES: FEATURES SUMMARy 

Although three classes of text management tools are represented here, similar search and indexing capabilities make each 
type of text manager suitable to a variety of tasks. (B = yes; O = no. i 


FILE-INDEXING PACKAGES TEXT LIBRARIES 



Isys 

2,0 

Magellan 

2.0 

On 

Location 

2,0 

Sonar 

Professional 

1.0 

Zylndex 

4.02 

Folio 

Views 

2.1 

re: Search 

2.12 

Operating-system support^ 

DOS 

DOS 

Mac 

Windows, 

Windows, 

DOS 

DOS 





Mac 

DOS, 








Unix 



Price* 

$395 

$99 

S130 

$795 

$395 

S695 

$795 

Searching 








User-deTtned concept searches 

0 

m 

0 

• 

• 

0 

O 

Nested (progressive) searches 

• 

o 

o 

• 

• 

• 

• 

Fuzzy searches (word roots) 

• 

m 

• 

• 

• 

o 

• 

Field or block searches 

O 

0 

0 

• 

• 

• 

• 

Vocabulary list (browse index) 

0 

0 

0 

O 

• 

• 

O 

Phonetic searches 

0 

o 

o 

m 

O 

o 

0 

Thesaurus or synonym searching 

• 

0 

0 

m 

• 

0 

o 

Search multiple databases or indexes 

o 

o 

• 

m 

o 

• 

o 

Save query 

m 

• 

• 

m 

• 

• 

• 

Search result sorting 

m 

• 

• 

m 

• 

o 

• 

Proximity searching 








Within number of words 

• 

0 

o 

m 

• 

• 

« 

Within sentence 

o 

o 

0 

o 

• 

o 

o 

Within paragraph 

• 

0 

0 

o 

• 

o 

o 

Order-dependent 

• 

o 

o 

• 

• 

o 

0 

Links 








Interdocument links 

o 

0 

0 

o 

0 

• 

0 

Search on selected word In document 

# 

• 

• 

• 

• 

# 

• 

Bookmarks 

o 

o 

o 

o 

o 

• 

o 

Attach notes to text 

0 

0 

0 

• 

0 

• 

• 

Generate table of contents based on text 

o 

o 

o 

• 

o 

• 

o 

Indexing 

Configure character properties 

• 

o 

o 

m 

• 

0 

• 

User-selectable "noise word'' list 

• 

0 

o 

m 

• 

o 

• 

Background indexing 

0 

0 

• 

m 

• 

• 

o 

Separate search and index modules 

• 

o 

o 

m 

• 

• 

• 

Format support* 








Word processor formats 

28 

24 


5 

11 

42S 

2 

Graphics formats 

Externaf 

DRW. Lotus 

None 

Windows 

TIFF, PCX. 

PCX or 

TIFF. PCX 


viewer 

Pick 


Metafile 

EPS, 

External 







Windows 








BMP 



Other 

dBase III 

dBase, 

None 

None 

None 

None 

None 


memos 

Excel. 1-2-3. 








ARC, Zip 






Editing tools 








Built-in editor 

0 

0 

0 

0 

0 

• 

O 

Run user editor 

O 

0 

O 

o 

o 

O 

O 

Run word processor based on document type 

• 

• 

• 

o 

• 

O 

o 

Documentation 








On-line help 

• 

• 

0 

0 

• 

• 

• 

Security 








Password protection 

o 

o 

o 

o 

o 

m 

• 

Access privileges 

0 

0 

0 

0 

0 

m 

• 


» Tesied platform lisied Nrst. 3 Ev«ry package can atso read ASCJI docunnents. * These are filters supplied with the package 

^ Price is for singlE-uaei versi on. ^Supports ClarisXTNO. Folio Views operates on ASC11 docomenis. 


Structure and presentation of the data. 
You can pull in unformatted text files or 
gather data into fields just as you would 
with a traditional database. A single 
database can contain both structured and 
unstructured data. 

The free-form databases are not suited 
for managing files on a network, but they 
can provide a dynamic pool of shared 


data. For instance, you could add daily 
releases from a news wire to a free-form 
database and make the information avail¬ 
able to everyone on a network. The infor¬ 
mation does not need to have the same 
kind of organizational and thematic rela¬ 
tionships that are expected by a text li¬ 
brary. 

Naturally, the fines among the three 


categories blur when it conies to specific 
applications and installations. Although 
each of these products is most suited to 
a particular solution, all can be used to 
solve other problems. For example, al¬ 
though indexing programs are best suited 
for maintaining widespread, frequently 
changing data files, there is nothing to 
stop you from using them to extract in- 
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Testing Text Retrievers 


FREE-FORM DATABASE MANAGERS 

askSam 

CorKordance 

ideaLlst 

5.01 

5.10 


DOS 

DOS, OS/2 

DOS 

$395 

$995 

$225 

0 

0 

0 

• 

• 

• 

O 

• 

O 

• 

• 

• 

o 

• 

m 

o 

O 

m 

o 

O 

m 

• 

o 

o 

o 

• 

m 

o 

• 

m 

• 

• 

m 

• 

o 

o 

• 

• 

o 

• 

• 

o 

• 

o 

• 

• 

o 

o 

0 

o 

o 

o 

o 

o 

o 

0 

o 

o 

o 

o 

o 

• 

• 

0 

o 

o 

o 

m 

• 

ASCII ority 

ASCI! only 

ASCII only 

None 

None 

None 

dBase, 

None 

dBase 
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formation from well-structured, static 
data files. 

Text data can rapidly get out of hand 
when it is dispersed over a LAN. All 
these programs manage data on a net¬ 
work, but, once again, the approaches 
vary. In the case of text indexers, you 
could index all available files, treating 
network drives just as you would local 


W e tested these text manage¬ 
ment packages by building 
search indexes on something 
near and dear to our hearts, 
one year's worth of text from BYTE 
maga2ine. One year of BYTE includes 
about 10.8 MB of text in 664 files. In 
our lest directory structure, there was a 
single starting directory with 13 subdi¬ 
rectories, one for each issue; each sub¬ 
directory included a single file for each 
article. 

For the packages we tested on the PC, 
we kept this source directory on our 
NetWare 3,11 server, a Compaq Sys- 
tempro. Then we limed a variety of in¬ 
dexing operations from a Compaq 486/ 
50L workstation on the network. We 
stored the index on the local disk to dis¬ 
count any network processing overhead. 
We timed the Mac packages on a Qua¬ 
dra 900, in a single-user coniguration. 

Figure 1 on page 294 shows the re¬ 
sults of our tests on indexing packages. 
We tested three operations, noting both 
the time each operation took and the 
size of the resulting search index. Our 
first test was the construction of a full 
index, starting with the files in the test 
directory. Next, we timed an incremen¬ 
tal index after changing a single word. 
Finally, we timed adding an entire file 
from the index. 

Of course, different types of text 
management packages required differ¬ 
ent test procedures. When timing text 
libraries and free-form database man- 


drives. The index itself would reside on 
your local disk. You would then have a 
personal tool for accessing all the data 
available to your computer. You could 
follow the same basic approach for the 
free-form databases, drawing data from 
the network into a local database. Fortu¬ 
nately, all three of the free-form data¬ 
base packages we reviewed are available 
in network versions to enable simulta¬ 
neous access across a network. 

Text libraries should also reside on a 
network resource, where they can be 
read by all network users. However, be¬ 
cause of the preparation and organization 
work involved, text libraries are not very 
efficient as personal management tools. 


agers, we made a few adjustments (see 
figure 2 on page 294). For these pack¬ 
ages, the original index-building time is 
actually the time it took to build an en¬ 
tire database—index, data file, and all. 
We also had to take into account the 
total size of the text database and its in¬ 
dex, not simply the index alone, since 
some of the packages compress the orig¬ 
inal data. Index updates are actually 
updates to the database itself, modify¬ 
ing, adding, or removing files as the test 
requires- 

We have not included askSam in the 
benchmark results because the package 
does not generate a full text index. With 
askSam, you are able to index only on 
specific data fields; otherwise, the en¬ 
tire text is scanned for a search term* In 
addition, the results for re: Search are 
somewhat misleading. Since the pack¬ 
age creates an index but does not com¬ 
pile the text into a central file, the build¬ 
ing time is much faster for re'Search 
than it is for the packages that have to 
move files around. 

While you can't directly compare 
timings between the file-indexing pack¬ 
ages and the programs that use a central 
database model, there is some corre¬ 
spondence between the results on each 
test. For example, whether building just 
an index or an entire text database, the 
first test result reflects the initial time 
investment you can expect to make 
when moving to a text management 
package. 


Flexible Searches 

Each of these packages ultimately allows 
you to scan groups of documents for 
words or phrases. We've summarized 
search and index capabilities in the table 
at left. 

The simplest and most universally 
available capability is called Boolean 
searching. With this search method, you 
enter terms or groups of terms linked 
by simple Boolean operators (usually, 
AND, OR, and NOT), and the search en¬ 
gine returns a set of documents that con¬ 
tain words that match your search crite¬ 
ria. By combining Boolean operators, 
you can construct fairly sophisticated 
search criteria like “(Robert and Jordan) 
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BENCHMARK RESULTS: FILE-INDEXING PACKAGES 




Isys 2,Q 
Magellan 2,0 
On Lcjcallon 2,0 
Sonaf Professional 1.0 
Zylndex 4.02 
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Figure 1 : Benchmark results for file-indexing packages: operation. In ail cases, shorter bars are better. Magellan and 
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‘'re^Search builds only an Index, not a database. 

Figure 2: Benchmarks for text libraries (bottom two) and free¬ 
form database managers (top two) are similar to those we used 
for file-indexing packages, but these text management 
packages build and modify entire databases, not just indexes. 


(a) and (b) show database sizes and changes in database sizje 
when modifying entries, while (c) and (6) track the times 
required to conduct these operations. Again, shorter bars 
indicate better performance. 


or Frederick Douglass not Robert Jor- 
dan." 

Proximity searches add a level of flex¬ 
ibility, Proximity searching lets you find 
terms that are associated by their posi¬ 
tions within the document. Most pack¬ 
ages determine proximity by number of 
words, but some allow you to specify 
sentence, paragraph, and page limits. 

The terms wild cards, conflation, and 


fuzzy searches are all used to describe 
the mechanisms for finding words that 
are near matches for the search term 
you've entered. These techniques must 
be used cautiously because they have the 
ability to find words in a large number of 
documents—often too many to be useful. 

Wild-card searches assign special 
meaning to wild-card symbols (usually, 
? to match any single character and * to 


match groups of characters). With a 
wild-card search, searching for post? 
finds posts mdposte; searching for posC^ 
finds the same two, plus post, poster, 
postage, postal, postwar, postscript, and 
many others. 

Fuzzy searching gives you the ability 
to find a set of words based on a common 
root, A fuzzy search on postal will also 
find postage and postman, because all 
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Now, wherever you go, take advantage 
of these great Mobile Disk features. 

Snap on a hard drive in three minutes. 

You don’t need tools. You don’t have to 
open the computer. Simply plug Mobile 
Disk into any portable or PC parallel 
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are based on post. In many cases, a fuzzy 
search will return better hits than a sim¬ 
ple wild-card search. 

Synonym and concept lists are two 
closely related capabilities that expand 
your ability to find information. Syn^ 
onym lists are groups of terms that all 
mean the same thing. For example, you 
can create a list that contains the words 
mom, mother, and ma. A search phrase 
including mom returns documents that 
contain any of the terms related through 
the list. 

Like synonym lists, concept lists group 
search items. But while synonym lists are 
single words, concept lists are entire 
search phrases. For example, the three 
search phrases “General within-words: 
10 Hospital,’* “emergency room,'* and 
“medi’^ or pharma*” all relate to hospi¬ 
tal or medical information; you could 
group all three of these phrases into a 
concept called “medical.” 

It can be helpful to limit the search 
to specific regions within a document. 
Free-form database packages have ex¬ 
plicit fields (e.g., heading, body, and ad¬ 
dress), and you can limit searches to a 
single field. However, other packages 
allow you to define implicit fields, or 
blocks^ by selecting words that typically 
delimit a region of the document. 

Index Building 

All these packages (except askSam—see 
below) build an index containing refer¬ 
ences to the words in each document you 
select. This index is used in all subse¬ 
quent searches. Building an index takes a 
significant amount of time, and indexing 
information requires a sizable chunk of 
disk space. Many of the optimizations 
built into these packages are designed to 
reduce the space required for an index or 
the time required to build it. For a com¬ 
parison of the index sizes and indexing 
times of a sample text base, see figures 1 
and 2 on page 294. 

The most important factor in deter¬ 
mining index size is the level of complex¬ 
ity of the searches that must be sup¬ 
ported. Text management packages that 
simply give you a filename for each hit 
don*t need very large indexes. Products 
that keep track of a word's location with¬ 
in a file (e.g., for proximity searching) 
generate larger indexes. 

Incremental indexing frees you from 
rebuilding an entire index when just a 
few documents change or must be added. 
All the packages we reviewed support in¬ 
cremental updates. Concurrent or back¬ 
ground indexing is also important. Con¬ 
current indexing allows the indexing 
module to update indexes while you are 


using them to find information. 

Not every word is included in an in¬ 
dex. Some words, such as the and and, 
appear so frequently that their useful¬ 
ness in locating information is very 
limited. Most of these packages provide 
an editable file containing a list of such 
noise words, which arc not indexed. 

All these packages can index raw 
ASCII text files. However, the docu¬ 
ments you have in place may not conform 
to such a limited standard. Word proces¬ 
sors such as Microsoft Word, WordPer¬ 
fect, and XyWrite interleave control 
codes with the text. Many of these text 
managers can read or import documents 


Isys 2.0 

O dyssey Development's Isys is a flex¬ 
ible text-retrieval package for DOS 
systems that can be used in three ways. In 
addition to the interactive application, 
which is the form most of these packages 
take, Isys also includes TSR and com¬ 
mand-line versions. The command-line 
version allows other programs to use Isys 
as a systemwide search engine, shuttling 
queries to Isys and reading search results 
using batch commands and I/O redirec¬ 
tion. Isys sells for $395, 

You select documents for inclusion in 
Isys's index through an interactive dia¬ 
logue that builds a rule table. The rule 
table documents the file path to be 
searched, the files to be included and ex¬ 
cluded (by name), the document type, 
and several other parameters. You can 
enter file paths directly or select them 
from a graphical tree. 

Isys*s greatest lack is its inability to 
automatically determine the document 


in various word processing formats; in 
some cases, they can even preserve for¬ 
matting information when viewing the 
document or launch the appropriate word 
processor on demand. A few packages 
can also handle database, spreadsheet, 
and graphics formats. 

To evaluate these products, we fed 
them a year's worth of BYTE magazine, 
a total of over 650 files (see the text box 
“Testing Text Retrievers" on page 293 
for testing details). Because we looked at 
each package in relation to the other tools 
in its category, we've divided the product 
descriptions that follow into the three 
categories. 


type. The other file-indexing packages 
we reviewed automatically determine 
file format based on extension. With 
Isys, you must explicitly link an exten¬ 
sion with a document type. 

Like all these packages, Isys wants a 
lot of memory. Its performance is heav¬ 
ily dependent on the amount of memory 
available. We saw a 20 percent difference 
in speed between running Isys within 
640 KB and running it with 2 MB of ex¬ 
panded memory. 

Although you can't search more than 
one index at a time, you can load a pri¬ 
mary and an alternate index. Loading 
both lets you switch quickly between in¬ 
dexes, which is a reasonable compromise 
between the convenience of multiple-in¬ 
dex searching and the speed of a single- 
index search. 

Isys*s “keyword-in-context" display 
(see screen 1) presents all the hits in a 
document with either a few words or 
lines of surrounding text. All matches 
are listed in a single, scrollable display. 

continued 


FILE-INDEXING PACKAGES 


Screen 1 : hys 's 

keywordAn- 
context display 
provides a handy 
summary of 
information. 
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This is easy to use, and it provides lots of 
useful summary information in a limited 
space. 

You can sort filenames returned by 
Isys on a variety of keys, from filename 
to number of hits to document size. Sort¬ 
ing search results is a useful and power¬ 
ful capability that we were surprised to 
find missing in other packages. 

Isys is an impressive, professional pro¬ 
gram. It’s fast, powerful, and easy to 
use, and it acts exactly as you’d expect it 
to at every keystroke* Our benchmarks 
show that it generates index files of rea¬ 
sonable size. Of the three full-featured 
file-indexing packages, Isys was fastest. 

Magellan 2.0 

L otus’s Magellan is the Swiss Army 
knife of text management programs. 
Search and retrieval is just a part of what 
it can do, Magellan edits ASCII text 
files, performs file compression and de¬ 
compression, undeletes and compares 
files, and more—all, as the late-night TV 
pitch might go, for Just $99. 

Magellan is the quickest of the file-in¬ 
dexing packages on the PC, and it pro¬ 
duces the smallest index files. However, 
it also provides the least sophisticated 
searching capabilities. Magellan will tell 
you if a file contains a word—period. If 
you need to look for multiple phrases 
within certain distances, Magellan sim- 
ply IS not up to the task. 

Magellan understands an amazing 
array of file formats. Where others pro¬ 
vide support for four or five formats, 
Magellan supports over 30, from dBase 
to Lotus 1-2-3 to XyWrite. It can even 
look inside .ARC and .ZIP archives and 
view the compressed files. Magellan 
may be just a quick-and-dirty search en¬ 
gine, but it’s a wonderful way to travel 
around your hard drive and browse 
through documents. 

Magellan’s default setting is to use 
fuzzy searches, and the package has two 
search features that other packages lack. 
The first is an incremental search: Ma¬ 
gellan shows you matching documents as 
you type your search criteria. It is also 
the only package to provide keystroke re¬ 
cording for automating repetitive tasks. 

The results returned by a Magellan 
search are a little strange. Instead of sim¬ 
ply listing the number of hits and the 
number of files containing hits, Magel¬ 
lan returns a ‘‘ranking” factor from 1 to 
100 for each file. Values in the 70s and 
above indicate direct matches—Magellan 
found the exact word you typed. The 
more hits per file, the higher the score. 


Numbers below 70 indicate matches 
from fuzzy searches. This takes some 
getting used to, and we’re still not con¬ 
vinced that it’s a more useful metric than 
a simple list of hits. 

Lack of sophisticated search methods 
and odd reporting conventions make Ma¬ 
gellan less useful than other packages 
when searching through virtual reams 
of documents for related text. However, 
Magellan’s combination of other file 
management utilities with search and re¬ 
trieval makes it ideal for organizing your 
file structure and tracking down the oc¬ 
casional lost file. 


On Location 2.0 

A fter spending hours forging through 
documentation discussing high- 
end, complex search algorithms, it was 
relaxing to turn to On Location, a breath 
of absolute simplicity. On Location’s 
manual—which documents each feature 
clearly, if concisely—was so small that 
we lost it three times while writing this 
review. 

On Location is to the Mac what Magel¬ 
lan is to the PC: a simple, relatively inex¬ 
pensive ($130) text-retrieval program. 
On Location provides very few options. 
You can’t even choose to index a subset 
of the files on your disk. With On Loca¬ 
tion, it’s all or nothing. This can be pain¬ 
ful, particularly if your files represent 
only a small subset of those available 
on a large server. Luckily, On Location 
builds very small index files“the small¬ 
est we saw in this review. 

On Location works best in small, per¬ 
sonal environments. Indexing all files on 
your local drives is the best application. 
In this environment, it is quick, easy to 
use, and intuitive. 

On Location installs as an INIT and a 
desk accessory. It locates files by name 
or by content. You can view files from 
On Location or choose to open or print 
them, which automatically launches the 
document’s creator. All printing must be 
done through the creating application; if 
the application is not available, you can’t 
print the document. 

On a Quadra 900, On Location in¬ 
dexed our 10 MB of sample documents in 
just over 6 minutes. After building this 
primary index, On Location also runs 
incremental updates each lime you run 
the program and at timed intervals. 

Searches are rapid but limited. On Lo¬ 
cation provides none of the more sophis¬ 
ticated searches. Only simple Boolean 
AND and OR operations are supported. 
Even wild cards are missing, although 


On Location will do fuzzy searches. The 
lack of wild-card searches is annoying. 

Like Isys, On Location lets you change 
the order in which the search engine pre¬ 
sents file hits. In On Location, it requires 
only a simple click on a tide heading. For 
personal productivity on the Mac, On 
Location is a good choice. 

Sonar Professional 1.0 

^onar Professional has a powerful 
w and sophisticated search and retriev¬ 
al engine, which is unfortunately buried 
beneath a confusing and infuriating user 
interface. Exploring the menu occasion¬ 
ally launches the application off into un¬ 
intended long operations. On-line help is 
nonexistent; time after time, we had to 
dig through the manual to determine our 
next step. 

The program comes in two versions: 
Sonar Professional for Windows 1.0 and 
Sonar Professional for Macintosh 7.0. 
We timed only the Windows version but 
had a chance to evaluate the Mac package 
as well. In most aspects, including the 
user interface, the packages are identi¬ 
cal. The Mac version offers all the fea¬ 
tures—and suffers from all the diffi¬ 
culties—of the Windows version. Each 
package costs $795. 

Sonar Professional provides separate 
indexing and search modules: Sonar Set¬ 
up and Sonar. Sonar Setup offers two 
levels of indexing, called normal setup 
and super setup. Normal setup adds an 
index file to each and every subdirectory 
you select. Super setup, which is option¬ 
al, reorganizes these indexes for quicker 
lookup. 

Sonar Setup can index entries in a di¬ 
rectory or in a directory and all its subdi¬ 
rectories. You can’t choose which files to 
index except at this directory-by-direc- 
tory level; Sonar Setup indexes all ASCII 
files and other formats it recognizes. 
When the search program looks for a 
word or phrase, it scans the directory 
tree, looking in each directory for the 
subindexes built by normal setup. 

At first. Sonar’s normal setup scheme 
seemed a little bizarre. However, it does 
make the indexing structure somewhat 
more flexible. Since indexes are in the 
same directory as indexed files. Sonar 
Setup does not need to store the complete 
file path in each index. This lets you 
move the contents of a complete di rectory 
(including the subindexes) to a new loca¬ 
tion without having to rebuild an index. 
Unfortunately, the price of flexibility is 
very slow searches. Where other index¬ 
ers returned lesults in seconds, Sonar 
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took over 2 minutes per search, regard^ 
less of complexity* 

Sonar Setup's super setup process 
creates an integrated index that vastly de¬ 
creases search times, placing Sonar Pro¬ 
fessional in the ballpark with the other 
indexing packages* That makes sense, 
since super setup creates an organization 
that more closely corresponds with that 
of the other programs. While normal set¬ 
up arguably provides an extra level of 
flexibility, its slow search response ren¬ 
ders it almost useless* 

Sonar Professional's indexes are unbe¬ 
lievably large. Normal setup produced 
indexes that were larger than the original 
text. Super setup doubled this amount. 
Thus, you must have free space equal to 
twice the amount of text to be indexed . 

Once beyond the setup and interface 
problems, we found Sonar Professional 
to be a powerful package for free-form 
searches* Its advanced capabilities in¬ 
clude phonetic searching, finding asso¬ 
ciated words, and relational searching. 
The phonetic searches are essentially 
synonym searches at the syllable level. 
The associated word list lets you select a 
word and then display all other words 
that appear within a certain distance. 
The default value of 10 words provides a 
good balance of useful terms without 
listing all the words in the index. 

Relational searching is a concept that 
takes a while to sink in—and even longer 
to learn how to use properly. Given a list 
of words and phrases. Sonar can deter¬ 
mine if any two of them are related 
through a path consisting of the other 
phrases* Suppose you have a list of 
terms: Frank, Bob, Howard, Joe, Presi¬ 
dent, Manager, and Financial. A rela¬ 
tional search on Frank might produce the 
following: Frank > President > Joe* This 
tells you that the terms Frank and Joe are 
related, because they both appear near 
the term President. This is useful for 
seeking information relations that would 
otherwise be hidden. 

It's an intriguing concept, but the need 
to define a set of terms for the linkages 
indicates that you know what the linkages 
may be and need to verify your hunch. A 
much more useful feature would be the 
ability to search through the index and 
determine which other words are related 
through a chain of limited length. 

Virginia Systems Software Services 
has obviously worked hard on the guts of 
this package. Now it should work on get¬ 
ting the user interface up to speed* Sonar 
Professional has the potential to be one of 
the best indexers, but its frustrating in¬ 
terface and indexing scheme make it just 
too difficult to use today. 
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Screen 3* Zylndex 
allows multiple 
query-results 
and document 
windows to be 
open at one time. 


Zylndex 4.02 

I n stark contrast to Sonar Professional, 
Zylndex for Windows is extremely 
easy to use, and it conforms well to the 
standard Microsoft Windows interface. 
Although difficult to quantify, Zylndex 
for Windows just feels right, Zylndex is 
also available for Unix and DOS sys¬ 
tems, but Zylndex for Windows indexes 
are not interchangeable with those of the 
other versions. 

Zylndex for Windows consists of two 
programs: ZyBuild and ZyFind. These 
programs can run concurrently. You can 
choose files for indexing using standard 
DOS wild cards, selecting an individual 
directory, an entire drive, or anything in 
between. One of ZyBuild *s most power¬ 
ful features is its ability to index files 
in unrelated directories, whereas other 
packages will allow only a single direc¬ 
tory and all its descendants. You can ex¬ 
plicitly include or exclude files by name, 
ensuring, for example, that you do not 
index any temporary {.TMP) files. 

The ZyFind portion of Zylndex is easy 
to use. A logical, menu-driven query 
dialogue lets you build complex queries 
easily. An on-line thesaurus helps you 
search for concepts and synonyms in ad- 

7 

Ejyindex for 
Windows has the 
right feel and 
is easy to use. 



dition to specific terms. Zylndex lets you 
keep multiple query-results windows 
open simultaneously (see screen 2). 

One of Zylndex’s few annoying limi¬ 
tations is its inability to search for infor¬ 
mation once a document is in the viewer. 
Frequently, you'll want to find a docu¬ 
ment with a certain search phrase and 
then look for related terms in the docu¬ 
ment with a simple word finder. In Zy¬ 
lndex, you need to page through the 
document manually. 

Zylndex displays the total number of 
files found, the total number of hits in all 
documents, and the number of hits in 
each document. Zylndex doesn't let you 
sort this output by hit frequency or file¬ 
name; the files appear in the order in 
which they were indexed. Although this 
is not much of a concern when only a few 
documents match the search criteria, it 
makes scanning results difficult when 
there are only one or two documents with 
large hit frequencies lost in the noise of 
many files with small hit frequencies, 

Zylndex has several unique searching 
features* You can limit searches to spe¬ 
cific names and date ranges. The search 
engine handies numbers intelligently, for 
example, matching “3” on a search for 
“3.00.” The quorum function rounds 
out Zylndex*s unique capabilities. It re¬ 
quires a document to contain a minimum 
subset of a word list. You specify a list 
and the minimum number of words that 
must be found in that list to generate 
a hit* 

The benchmark tests show that Zy¬ 
lndex is a little slower than Sonar Profes¬ 
sional and quite a bit slower than Isys. In¬ 
dex files were slightly larger than those 
of Isys. Zylndex provides rapid response 
and a clean feel, and it meshed well with 
our work styles. Its $395 price tag is typi¬ 
cal for this class of package, but its ease 
of use is exceptional. 
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Introducing the ALR 
Ranger M486 Series 

When you unleash the 486 ^'^ 
power of the ALR Ranger* you 11 be 
astounded by this notebook’s sheer 
speed and portability. You may 
even wonder how something this 
powerful (yet concealable) can be 
legal. Still, if you’re tired of note¬ 
books that force you to oompro- 
mise power for portability, and 
you’re determined to get the most 
for your money* then the ALR 
Ranger M486 is the only notebook 
for you. 


Featuring the processing power of 
an advwc^ 1486^'^ or 
i486DX^ processor and a 
standard 4-MB of RAM (expand¬ 
able to 16-MB)* the Ranger M is 
actually more powerful than most 
desktop office PCs. Dfngonnl Backiil 

Plofsiue Natrix Cotar 
Screen Offering 
640 X 480 Kesotutton 
and Up Tb 64 Color® 


Offerir^ 32 Shades of 
Gray emd a Full Size 
Tactile Keyboard Prices srari al 64,JP5 




9" Diagotiol Backlit 
WD VGA Screen 


Battery 

4.37 

_» .J_J 

Because 
factors in both 
charge cmd 
discharge 
times, ALR's 
adDcmced 
"Gas GLiage"* 
is the most 
accurate in 
the industry. 


Of course* all this 
power becomes 
useless if you run out 
of battery power. 

That’s why the 
Ranger M - with its 
processor controlled 
Nickel Metal Hydride 
battery pack and super 
accurate power 


monitoring software - can run up to 

five hours off a sin^e 
change. 


It's So Powerful* 

You May Have To 
Register It With 
Your Local Authorities. 


20-MHz 

i486SX 

Upgradeable 

Notebook 

$ 3,395 



What Sets the 
Ranger M 486 

An advanced modular 
design makes it easy 
for you to plug 
in more powerful 
CPUs whenever your 
processing needs increase. 




And with the Ranger’s two unique 


internal I/O slots* you can install... 

B Bi « 

Data FAX/Modem SCSI Interface 

Compression 9600 baud Perfect jcs- an 

Module (FAX} e^demal CD ROM, 

Doiible the stze of 2400 baud tod disk or tape 

ycHir hard dtsk tMcxiem? back up 


Try finding another notebook with 
that much expandability! For office 
use. try the ALR Ranger 
Station. Just slide the Ranger 
M486 in. and Instantly gain extra 
storage and three full-length ISA 
expansion slots. 


Sure, you could pay more for other 
notebooks. But you'd get less. 

And (hat really would be a dime. 
For more Information, call: 


1-800-444-4ALR 


ALR 

Atlvancctl Ujgle Fesearujh. Inc. 


9401 JeronlTOD 
Irvtne. CA 92718 
TEU 1714) 581-6770 
FAX: (714) 581-9240 


Available at these nationwide locations: 


OofflputefUiAcI 


ConnocfirigPolnr^ 333 


# 
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ALR Power Putner 
Kiuellen 
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Screen 3: Folio 

has a utility 
for queuing up 
multiple files, 
co/iverfi>i^ them to 
a suitable format, 
and an 

infobase. 


Folio Views 2.1 

U nlike file-indexing packages, which 
leave search documents in place in 
your directory structure. Folio Views 
gathers your documents into a single 
large compendium of files. It indexes 
these and also adds the index into the li¬ 
brary. While this requires more over* 
head than a simple file indexer, it also 
makes Folio Views ideal for archiving 
and distributing information. Folio 
Views sells for $695 in a single-user 
version. 

Once you’ve built a Folio Views text li¬ 
brary (an infobase, in Folio parlance), 
you can search with an integrated set of 
tools and a very functional interface. 
Getting to that point is the problem. The 
tools for building and configuring an 
infobase are not smoothly integrated, 
nor are they easy to use individually. 
And the documentation only makes mat* 
ters worse. 

To be fair, it was not difficult to sim¬ 
ply pull together a set of unformatted 
files and create a usable infobase. We 
had to queue up each file one at a time, 
since wild cards are not accepted, but Fo¬ 
lio Views loaded these into a single struc¬ 
ture and created an index automatically. 

As you enter a search query, a window 
displays the index and performs an inter¬ 
active lookup. By striking the Tab key, 
you can cycle to the beginning of each 
file in the infobase. And you can collapse 
the files to show only the first line or the 
first few lines, in effect producing a sim¬ 
ple outline of the infobase structure. 

You can add structure to an infobase as 
you work with it. You can easily join files 
(i.e., “folios”) into groups, set up hyper¬ 
text links to other folios or other info- 


bases, and even establish headings and 
subheadings as you go. The integrated 
editor lets you edit and organize an active 
infobase. Unstructured infobases proved 
surprisingly flexible and useful. In fact, 
we ended up drawing our BYTE files into 
an infobase and then creating organiza¬ 
tional groups after the infobase had been 
built. We then tacked on a separate file 
with embedded links to create a table of 
contents. 

To take advantage of the real power of 
Folio Views, you need to start with a set 
of structured text files. The structure 
does not have to follow a specific format, 
but Folio Views needs to know which 
elements are headings, which are the be¬ 
ginnings of sections, and so on. Folio 
Views ships with an impressive range of 
word processor filters to convert com¬ 
mon formats into Folio codes. Folio 
Views’ PREP utility (see screen 3) helps 
to automate the process. 

The trick is getting along without use¬ 
ful documentation. Instead of moving 
through the construction of a sample 
project, the Author’s Guide tries to ex¬ 
plain many different ways of doing the 
same things. This is confusing, especial¬ 
ly since some of the methods are cryptic. 

Folio Views displayed excellent per¬ 
formance and efficiency. Not only was 
the original indexing fast, but incremen¬ 
tal indexing is done on the fly, with a 
negligible performance hit. The files and 
indexes are combined and compressed so 
that the final size of the infobase (even 
with the index included) is smaller than 
the total size of all the original files. 

Once you understand how to use the 
construction tools and how to format text 
files for input, Folio Views delivers im¬ 
pressive results. You can distribute info- 


bases complete with a slick windowing 
environment, hypertext links, and a solid 
search engine. You end up with a nice 
mix of performance, usability, and stor¬ 
age efficiency. And anyone who runs 
NetWare will have a viewer available as 
well as a working demonstration model. 
Despite its complexity and poor docu¬ 
mentation, Folio Views is an excellent 
program for organizing and distributing 
your data. 


re:Search 2.12 

M icroRetrieval’s re:Search ($795 for 
a single-user license) is a bit diffi¬ 
cult to classify. Although it is clearly a 
tool for collecting and distributing a set 
of documents, re:Search does not com¬ 
bine the documents into a single struc¬ 
ture, as Folio Views docs. Even so, re: 
Search works better as a tool for distrib¬ 
uting an organized set of data than it does 
for managing large numbers of dynamic 
text files on your hard drive or network. 

Collections of documents are called li¬ 
braries in re:Search. Each library is sep¬ 
arated into subject areas, which in turn 
are divided into catalogs. Only the cata¬ 
logs can contain the documents them¬ 
selves. The other designations are purely 
organizational divisions. For our project, 
we created a library called BYTE 1991 
and built catalogs for each month. Indi¬ 
vidual articles resided in the catalogs. 

When you create a catalog heading, 
you specify a path to the documents 
making up the catalog. Once you have set 
up the catalog, you can load all the docu¬ 
ments in the catalog directory or select 
files by extension. 

Although the files are left in place and 
wild cards can specify a set of documents 
for a catalog, reindexing a catalog will 
not include new documents in a direc¬ 
tory. You must perform a load operation 
first. Reindexing will index only the file¬ 
names already established in the catalog; 
it will not gather new ones. In fact, if you 
delete a file from the directory and try to 
reindex, re:Search will report an error 
and rather inelegantly blow you out of the 
program entirely. 

You can embed references to PCX and 
TIFF files in your text files so that they 
can be viewed from a re:Search docu¬ 
ment, but you can’t designate hypertext- 
style links for easy navigation across cat¬ 
alogs. And even though you are able to 
view and even attach text notes to your 
documents, you cannot edit within re: 
Search. 

The best part of re:Search is its organi¬ 
zational structure, but this structure also 
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imposes some restrictions. You have to 
specify a single catalog to perform a 
search, so you cannot search across an 
entire library. You can also reindex only 
one catalog at a lime. This ends up im¬ 


posing a serious performance hit. Com¬ 
pared to the on-the-fly reindexing of¬ 
fered by Folio Views, re:Search’s updaF 
ing mechanisms are slow and far too 
manual. 
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Screen 4: With 
askSam, you can 
drop afieid- 
definition template 
over existing data, 
loading 

free-form text imo 
structured fields. 


askSam 5.01 

T his package is like that junk drawer 
most of us have at home. You can 
throw just about any type of information, 
structured or unstructured, into an ask¬ 
Sam database and be able to find it later 
when you need it. At $395 for the single- 
user edition, askSam deserves a close 
look. 

With askSam, you can easily store a 
group of unformatted text files in an un¬ 
structured database. Even without a de¬ 
fined structure, you can perform com¬ 
plex queries, including wild-card des¬ 
ignators, Boolean expressions, and 
proximity searches. You can browse 
through your data, jumping to each oc¬ 
currence of a search hit, or you can 
create a subset of records by lagging 
them. The askSam hypertext feature 
simply feeds a word from within a record 
to the search engine. 

Also, askSam lets you define fields to 
better structure your data. Fields can be 
defined up front, or you can create tem¬ 
plates for field definitions. You can pull 
up a record and then place the field tem¬ 
plate on top of it. In this manner, you can 
take a record that contains header infor¬ 
mation, and by applying your template to 
the record, you are able to turn the 
header information into fielded data (see 
screen 4). 

The askSam package combines the 
searching features of a text indexer with 


some of the more powerful capabilities of 
a database manager. You can sort on 
fields or on words in a free-text docu¬ 
ment and send the result to a disk file. 
You also are given some strong reporting 
features for formatting your output. This 
includes such things as headings, foot¬ 
ers, and tallies. 

As a database manager, askSam has 
relational capabilities. You can search 
one file and then scan a second file, de¬ 
pending on the results of the primary 
search. You might have a database of 
names and a second database of memos. 
You could produce a list of the names in 
your primary database along with a list¬ 
ing of all the memos you have sent to 
each name. 

A number of features make askSam an 
interesting product. Although it does not 
create a full-text index, it scans text with 
surprising efficiency. We had no prob¬ 
lems searching through our BYTE arti¬ 
cles without the use of an index. How¬ 
ever, as the database grows, searches 
slow down. The package can index on 
data fields, and it automatically searches 
through any newly added, unindexed ma¬ 
terial after the indexed search is com¬ 
plete. 

Perhaps because of its flexibility or 
perhaps because of its uniqueness, this 
program is somewhat difficult to learn. 
However, if you are willing to invest 
some time and energy, askSam can give 
you control of your textual data. 
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Clean. 
Simple. 
Intuitive. 

TM 


Retrieval Software 

for Windows and Macintosh 

It’s easi/ to get lost in myriads of 
paper documentation—but you’ll 
never again get lost when you’re 
using InnerView featuring: 

• Full-text search 

• Fielded search 

• Extensive hypertext 

• Superior image display 

Whether published on CD-ROM 
or over a network, it*s cost 
effective. Electronic information 
saves search time for the user 
and dolldfs for the publisher. 
InnerView is great for users— 
and great for the bottom line. 

If you’re stiU publishing any kind 
of technical documentation or 
reference material on paper, ifs 
time to look into InnerView. Clean. 
Simple. Intuitive. And cost 
effective. It’s all you’ll ever need! 

Call for a demonstration disk! 
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Stillwater, OK 74076 

Phone: 405/377-0880 Fax; 405/372'0452 

WEST COAST 
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Mountain View, CA 94040 
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Concordance 5.10 

D ataflight's Concordance employs a 
standard database structure to store 
and index large amounts of textual data. 
It includes a “paragraph” field type, 
which can store free-text documents of 
up to 64 KB. Documents larger than this 
limit are divided into multiple records. 
You can define fixed fields for tradition¬ 
al fixed-length data and reserve the para¬ 
graph fields for explanations or free¬ 
form notes, or you can load text files into 
the paragraph fields and load the associ¬ 
ated fixed fields with identifying infor¬ 
mation, such as article name, author, 
and issue number. You can then search 
the entire database or only the fixed 
fields using a powerful query language. 

You create a Concordance database by 
first defining field names and types. You 
must define a paragraph field if you want 
to import large free-text files* Once the 
structure is defined, you can use wild 
cards to import multiple documents. You 
can specify each document as a single 
record, or you can provide delimiters to 
break up a large file into multiple re¬ 
cords. You can then place identifying in¬ 


formation into the other data fields* 

It's fairly easy to get data in and out of 
Concordance, but it’s not easy to retain 
the document format. When loaded, our 
(DOS) documents had carriage returns/ 
linefeeds at the ends of paragraphs* 
When exporting documents, we could 
specify only one character to designate 
paragraph breaks, so the exported docu¬ 
ments did not have the carriage return/ 
linefeed pair at the ends of paragraphs. 

A search query returns a subset of 
found records. This becomes, in effect, 
the acting database, available for further 
narrowing of the data. You return to a 
view of the entire database by searching 
for all records with a wild-card entry. 
Queries can be saved and recalled easily. 
You can also sort the entire database or 
a subset. You simply tell Concordance 
which fields you want to sort on. 

From Concordance’s document mode, 
you can edit files, perform search-and- 
replace operations, and import addition¬ 
al text into the database. You can also ap¬ 
ply overlay files to a document to insert 
delimited data into predefined fields or 
to serve as a text template. Concordance 
does not allow hypertext-style linking 


from within a document. 

The Concordance programming lan¬ 
guage supports a wide range of file 
management, query-control, text-ma¬ 
nipulation, screen-presentation, and 
data-handling functions. However, we 
found the basic operation of the package 
somewhat limited. Especially disturbing 
was the length of time it took to create in¬ 
dexes. Although the manual suggests 
some methods (e.g., freeing up memory 
and adding disk caches) for improving 
this performance, we have to question a 
product that takes over 7 hours to index 
10 MB worth of data on a 50-MHz 486. 

Concordance offers a strong structural 
approach for cataloging and presenting 
large amounts of text and data, but given 
its lackluster performance and steep 
price ($995), we can’t recommend it. 

Idealist 

1 though idea Li St acts in many ways 
like a database, it does not insist on 
a rigid structure* You can set up fields 
and use ideaList like a traditional data¬ 
base, or you can simply import text files 
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DATA COMPRESSION LIBRARIES^’^ 

PKWARE s'® Data Compression Libraries^^^ allow software developers to add data compression 
technology to software applications. The application program controls all the input and output 
of data allowing data to he compressed or extracted to or from any device or area of memory, 

• All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with 
similar compression achieved by the popular PKiip software, however the format used by 
the compression routine is completely generic and not specific to the PKZIP file format* 

• Application Controlled 1/0 and memory allocation for extreme flexibility* 

• Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed* 

• Approximately 35K memory needed for Compression, 12K memory needed for Extraction* 

• Compatible with most popular Languages: C, C++, Pascal, Assembly, Basic, Clipper, Etc* 

• Works with any 80x86 family CPU in real or protected mode. $295.00 

• No runtime royalties. 

RUNNING OUT OF EXPENSIVE DISK SPACE? 


PKziPcan help! PKliP compresses your files to free up disk space and reduce modem 
transfer time* You can compress a single file or entire directory structures with a single 
command. Compressed files can be quickly returned to their normal size with PKuHziP. 

Software developers can reduce the number of diskettes needed to distribute their product by 
using PKziP, Call for Distribution License information* 


The included PKziP utility lets you store 
compressed files as a single self-extracting 
.EXE files that automatically uncompresses 
when mn. Only $47,00 



9025 N. Deerwood Dr, 
Brown Deer, Wl 53223 
(414) 354^8699 
Fax (414) 354-8559 
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as records. White flexible, this approach 
is not designed lo manage dynamic files. 

This package rarely follows a tradi¬ 
tional approach to any task. To define the 
fields in your database, you create en¬ 
tries in a definition file. You design a 
new record type by prefacing the name of 
the record with a colon. The record name 
is followed by the names and types of the 
fields within that record. 

To import records, you design a file to 
tell ideaList how to format the incoming 
ASCII data. The program can handle de¬ 
limited files, dBase files, or records with 
tagged fields. You can also import a 
group of text files with a wild-card desig¬ 
nation, and each file will be brought in as 
a separate record. 

When you enter a search query, idea¬ 
List creates a hit list of all the records 
containing the requested term. The ac¬ 
tive database of records is then narrowed 
down to the subset of records matching 
the query. You then further narrow the 
search by simply entering another query. 
In addition, you can tag the records you 
want included in the hit list or drop 
records from the list one at a time. 


Simple macros are supported in idea¬ 
List. You list all your macro definitions 
in a single text file. The macro facility 
lets you record operations and save them 
to the definition file. You can distribute 
a run-time module with your finished 
databases so others can access the data. 

Building the database is a time-con¬ 
suming process, as the benchmarks 
show, but performance on edits and up¬ 
dates is outstanding. Updating its index 
on the fly, ideaList performs simple up¬ 
dates to edited records almost instantly. 

This package offers a simple means 
for bringing together free-form text into 
a searchable database structure, but it 
lacks the programming power of ask- 
Sam. Although the price ($225) is allur¬ 
ing, ideaList has some structural weak¬ 
nesses. For example, it cannot handle 
text files larger than 64 KB. Files larger 
than the limit are simply left out of the 
database. Creating I/O formats, while 
flexible, can be complicated and requires 
a certain amount of computer proficien¬ 
cy. The program lacks polish and some 
of the more advanced interface features 
expected of today's software. 


Top Management 

If you are planning to impose some orga¬ 
nization on what is now a sea of scattered 
text files, you have several good choices. 
From among the file-indexing packages, 
either ZyIndex or Isys will serve you in 
good stead; we have a hard time choosing 
between the two. Both offer solid search 
capabilities and innovative interfaces, 
but we found Isys a little more to our 
taste. Of course, Zylndex is the only op¬ 
tion if you want to run under Windows. 

Folio Views is our choice for building 
text libraries. Though somewhat com¬ 
plex, it builds the most accessible and 
powerful structure for holding large 
amounts of relatively stable information. 

If you need to perform sophisticated 
sorting and data manipulation, askSam is 
the best of the free-text databases. It ef¬ 
fectively applies database functionality 
to textual data and handles structured or 
unstructured data with ease. ■ 


^ymond GA Cote and Stanford Diehl 
are testing editors for the BYTE Lab. You 
can contact them on BIX as **rgacot€"' 
and “sdiehl, ” respectively. 


1 COMPANY INFORMATION | 

askSam Systems 

Folio Corp. 

On Technology, Inc, 

(askSamS.Ol) 

(Folio Views 2.1) 

(On Location 2.0) 

P.O. Box 1428 

2155 North Freedom Blvd., Suite 150 

155 Second St. 

Perry, FL 32347 

Provo, UT 84604 

Cambridge, MA 02141 

(800) 800-1997 

(800) 543-6546 

(617) 876-0900 

(904) 584-6590 

(801) 375-3700 

fax: (617) 876-0391 

fax:(904)584-7481 

fax: (801)374-5753 

Circk 1308 on Inquiry Card. 

Circle 1301 on Inquiry Card. 

Circk 1304 on Inquiry Cord, 

Virginia Systems Software 

Blackwell Scientific Publications 

Lotus l>e\eLopment Corp. 

Services, Inc. 

(ideaList) 

(Magellan 2.0) 

(Sonar Professional 1.0) 

3 Cambridge Center 

55 Cambridge Pkwy. 

5509 West Bay Court 

Cambridge, MA 02142 

Cambridge, MA 02142 

Midlothian, VA 23112 

(800) 695-3364 

(617)577-8500 

(804) 739-3200 

fax: (800) 695-3364 

fax: (617) 693-1779 

fax: (804) 739-8376 

Circle 1302 on Inquiry Card. 

Circk 1305 on Inquiry Card. 

Circk 1309 on Inquiry Cord. 

Dataf light Software 

MicroRetrieval Corp, 

ZyLab 

(Concordance 5.10) 

(re:Search2.l2) 

(Zylndex 4.02) 

10573 West Pico Blvd., Suite 68 

1 Kendall Sq., Building 300 

100 Lexington Dr. 

Los Angeles, CA 90064 

Cambridge, MA02139 

Buffalo Grove, IL 60089 

(800)421-8398 

(617) 577-1574 

(708) 459-8000 

(310) 398-2787 

fax: (617)577-9517 

fax: (708) 459-8054 

fax: (310)398-0194 

Circk 1306 on Inquiry Cord. 

Circle 1310 on Inquiry Card, 

Circk 1303 on Inquiry Cord. 

Odyssey Development 

(Isys 2.0) 

650 South Cherry St., Suite 220 

Denver, CO 80222 
(303) 394-0091 
fax: (303) 394-0096 

Circk 1307 on Inquiry Cord, 
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WORD PROCESSORS 


Writing in Style 


The BYTE Lab tests the 
top WYSIWYG word 
processors for Windows 
and the Mac 


r 

VI 


D. BARKER, DAVID L. 
AND STAN WSZOLA 


EDWARDS, 


ranking out documents with an old- 
style, text-based editor isn't quite as dif¬ 
ficult as working blindfolded, but it’s 
tough to produce sharp-looking pages 
with a package that lacks graphical orienta¬ 
tion, Although non-WYSIWYG word proces¬ 
sors can produce a handsome final produce 
you won’t see what you'll get until you get it. 
That’s fine for people who like surprises, Bui 
if you work in a busy environment, where tlie 
deadline is £ilways yesterday, you need an edi¬ 
tor that gives you a clear idea of how your 
document will look before it comes off the 
printer. You need a product that does word styling as well as word processing. 

The nine WYSIWYG word stylers reviewed here won’t transform dull prose into 
Pulitzer prize material, but they can make it easier to turn out poll shed-looking docu¬ 
ments, Besides the ability to mix type styles and page formats—and closely approxi¬ 
mate final output on-screen—the packages we evaluate have two other points in 
common: All are Windows- or Mac-based programs and all ciury list prices of $500 
or less. Due to space constraints, we couldn’t include two notable products in this 
report. Lotus Write is a trimmed-down, less expensive version of Ami Pro. And we 
reviewed WordPerfect for Windows in our March issue. For a comparison of how 
these products stack up on a feature-by-feature basis, see the table on page 309, 

The Benefits of WYSIWYG 

With word processors that lack WYSIWYG capability, the best way to get a sense of 
how your final document will look is through a program's print preview. This fea¬ 
ture generally works well for such things as ensuring that headings are centered and 
checking that you haven’t left the last line of text standing all alone on a page. But if 
you want to know now how your printed manuscript will look, you should buy a 
WYSIWYG word processor. 

When appearance matters, a WYSIWYG program offers the most efficient metins 
of preparing your material. Today’s best word processors not only can display difler- 
ent fonts on the screen, but they can flow text into multiple columns, mix different 
column widths on the same page, and import and manipulate graphics. They don't 
have the sophisticated typographical controls of advanced DTP (desktop publishing) 
programs—nor do they offer as complete control over placement of the elements on 
a page—'but WYSIWYG word processors do let you produce a simple three-column 
newsletter or the like, without going to the expense of buying and mastering an intri¬ 
cate DTP package. 

Although these packages arc not full-fledged publishing software, many of them 
use the same techniques and metaphors as DTP programs. Some use a frame-based 
approach for setting up a document. 

Frames are adjustable rectangles into which you place text and graphics. The pro¬ 
cedure varies, but the concept is the same: You draw the frame where you want it on 
the page, then pour the text or image into that block. 

Some of the programs save you the trouble of setting up a page by providing a tem¬ 
plate, a predefined layout format. All the packages reviewed let you design style 
sheets, which are catalogs of formatting commands that automatically set the look of 
the text. If, for example, you publish a newsletter that always has boxed infoimation 
you want to run in smaller type than the rest of the publication, you could set up one 
style sheet for your main text and another for the text that goes in the box. Choosing 


the name of the appropriate style sheet 
formats the text to the desired specifica¬ 
tion. Style sheets greatly simplify the 
process of formatting text. 

Put to the Test 

To see if this group of graphical word 
processors could produce the kinds of 
documents that once were the province 
of DTP software, we used Aldus’s Page- 
Miiker to devise a test document resem¬ 
bling a typical newsletter. It has a three- 
column format and a full-width banner 
headline and includes multiple type 
styles and sizes, imported graphics, 
tables, rules, and page numbers. Then we 
tried to duplicate the newsletter using 
each of the word processors. 

Our aim wasn’t to judge the packages 
on the basis of their page-layout functions. 
Rather the newsletter mtxlel allowed us to 
see how well the programs fare when their 
graphical capabilities are pushed—when 
they’re asked to juggle multiple columns, 
type sizes, fonts, design elements, several 
pictures, and check the spelling while 
they’re at it. We reasoned that, if a word 
processor can handle basic DTP chores, it 
can handle any word processing chore you 
might toss its way. 

In addition, we evaluated each pack¬ 
age's WYSIWYG quotient: Is what you 
see on the screen really what you get on 
the printed page? For most packages we 
found that it is. Because the type dis¬ 
played on-screen doesn’t exactly match 
the type that comes out of the printer, 
however, minor differences sometimes 
crop up, 

WYSIWYG word processors can be 
slow on the wrong hardware. We ran 
the Windows packages on 386es and 
486cs, and the performance was fine. 
On a 386SX with less than 2 MB of 
RAM, however, performance can feel 
sluggish, particularly when a page con¬ 
tains graphical elements. We tested the 
Macintosh programs on an SE/30, an 
SE, a Hfx, and a Mac il with a Radius 
Rocket. For the most part, program exe¬ 
cution felt snappy. On a Quadra, the 
packages sang. 
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WINDOWS PROGRAMS 




■Mr 


initlic iiiice»Hi.q 


BYTE Lab 
Product Rej 


Dec Comnife,,. 

SRrt.. 

TOCL WfciL. 


iThe Productivit 


y«« Soiiip.^ 


•vttn imatllbn mciM talk h« nt-< 
M IMtn.tat Ha** BCThi 

k«ta«ru>HteiUai ka mp^tain 





I nUO fast formatting: 
powerful macro language; 
flexible frames for page de¬ 
sign; good handling of graph¬ 
ics: Integrated E-mait 

vUliO macro develop¬ 
er’s kit not included; lacks 
drag-and-drop operations 


AMI PRO 2.0 

Ami Pro is a blue-blooded Windows 
application. Its not-too-distant ancestor, 
Ami, was the first word processor 
designed for the Windows environment, 
which means it was developed from the 
ground up to be a graphical editing prO’ 
gram. For Ami FYo, WYSIWYG capabil¬ 
ity comes naturally. 

It’s clear from the first time you set 
eyes on the program that its developers 
love icons. The toolbar just below the 
menu bar at the top of the screen is 
packed with graphic representations of 
the most common editing and formatting 
functions. While working with these 
icons can save you lime and mouse- 
clicks, as with Word for Windows, it 
takes practice to remember what each 
one does. Instead of memorizing each 
function, you may prefer to create cus¬ 
tomized icons by redefining the opera¬ 
tion of existing icons or designing new 
ones using any bit-mapped Windows 
file. You canT, however, change the 
menu command bar except by adding a 
command with the package's macro pro¬ 
gramming language. 

As a text editor, Ami Pro is superb. 
Memory permitting, you can open a 
maximum of nine windows, each con¬ 
taining a different file. In addition, you 
can open two windows to display the 
same file, although you can edit in only 
one window at a time. Unlike Word for 
Windows, Ami Pro uses Windows' Mul¬ 
tiple Document Interface, so you may 
reduce several documents to icons, 
which makes it easier to move between 
documents. 

Ami Pro uses style sheets to define a 


document. You can work with the 
default style sheets, edit the sample sheet 
included in the package, or create your 
own. Like many of its competitors. Ami 
Pro takes a frame-based approach to 
adding graphics, special texL and tables 
to a document. To add these sorts of ele¬ 
ments to a document, you set aside 
defined regions called frames and move 
information into them. When you move 
and resize a frame, text outside the frame 
flows, or wraps, around it. 

Creating the test newsletter with Ami 
Pro is relatively easy. You can start with 
a predefined style sheet or modify the 
default style sheet. After importing the 
sample text file, you pull down the Page 
menu, click on the Page Layout option, 
and enter the number 3 to indicate how 
many columns you want. The text then 
immediately rearranges itself into three 
snaking columns. 

Working with frames gives you a good 
deal of flexibility in setting up your 
page. Ami frames, which can hold text 
and graphics, are easy to work with. To 
assemble the test document, you click on 
the Frame menu item, select ihe Create 
Frames option, and insen one frame each 
for the newsletter’s headline, subtitle, 
and graphic element. You can insert text 
for the headline and subtitle in Layout 
mode and experiment to get exactly the 
right font and size. If you want to move 
a frame, you simply click on it and drag 
it. Inserting a graphic element into a 
frame is just as easy; Ami translates the 
file formal and automatically resizes the 
graphic to fit the existing frame. 

When compared against Word, Ami 




ACTION SUMMARY 


WHAT WYSIWYG WORD 
PROCESSORS DO 

Let you type and edit text 
comprising varying type styies 
and sizes, combine text and 
graphics on a page, and see an 
on-screen display that closely 
resembles the printed 
document 

UKES 

Ability to work with different 
fonts and type sizes, ability to 
mix text and images, graphical 
controls, ease of learning 

DISUKES 

Snafus when manipulating 
graphics, memory and hardware 
demands, sluggishness on 
lower-end PCs 

RECOMMENDATIONS 

Microsoft Word and Ami Pro 
are the best WYSIWYG word 
processors under Windows. 
They're similar in capability, but 
Word has drag-and-drop editing; 
Ami Pro handles graphics better 
and has a good macro 
language. On the Mac, Word 
5.0 is the best for most typical 
word processing jobs; it’s fast 
and it’s intuitive. WordPerfect is 
equally capable, but is better 
suited for complex documents, 
and stands alone in its use of 
QuickTime movies. 
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WORD PROCESSORS 


has one shortcoming: It lacks the ability 
to move a block of text within a docu¬ 
ment by dragging and dropping it with 
the mouse* With Ami, you must define 
the block of text and use your keyboard’s 
cursor keys to move it to a different loca¬ 
tion, a minor inconveoience. 

One of Ami's greatest strengths is its 
macro programming language* Ii lets 
you combine a rich variety of program¬ 
ming siatemems with the built-in macro 
functions and the standard Ami Pro 
functions to create very powerful word 
processing tools. The macro language 
lets you add entries to the command 
menu bar, as well as create pop-up dia¬ 
log boxes, keyboard shortcut commands, 
and your own pull-down menus* You 
can apply these alterations to the entire 
program or limit them to a particular 
template. You can even create applica¬ 
tions for use from within Ami; sample 
macros provided with the package 
include an address book and an area 
code directory. 

To generate a new macro, you simply 
click on the Record Macro function. Any 
macro may be edited and played back to 
test its functions* Lotus also sells a 
Macro Developers Kit ($9,95) that 
includes a substantial manual and a flop¬ 
py disk containing a large collection of 
sample macros. 

Ami Pro can import text from just 
about anything. It directly imports 26 
different file formats and will attempt to 
import others, as well, Tlie list of com¬ 
patible formats includes not only word 
processors, but spreadsheets such as 1-2- 
3, Excel, and SuperCalc and databases 
such as dBase and Paradox. It can 
exchange files with other Windows 
applications through cut-and-paste Clip¬ 
board operations, DDE (Dynamic Data 
Exchange), and OLE (Object Linking 
and Embedding). 

Ami Pro holds tin edge when working 
with graphics files. You can do the usual 
scaling, moving, and rotating, but it also 
lets you manipulate gray-scale TIFF files 
by changing brightness and contrast, 
enhancing edges, and smoothing areas. 
Another plus is Adobe Type Manager, 
which greatly improves the appearance 
of text on the screen—especially for very 
large fonts—and makes available a wide 
range of fonts* 

Ami Pro 2.0 is even better than the pre¬ 
vious version* It is a good program right 
out of the box and an ideal choice for the 
user who needs a macro language. The 
combination of its native features, 
macros, and Adobe Type Manager give 
Ami Pro the wherewithal to handle any 
WYSIWYG word processing task* 



SUMMARY 


DESCRIBE WORD PROCESSOR 3.0 

n n A Q ^ s f I ke a page-1 ayo ut 

rnUO program: permits a large num¬ 
ber of open files; lets you undo a series 
of actions 

A A M Q Sty 1 e sh eets are d i ff ic u 11 to 
VvNO [earn; graphics handling 
sometimes is slow 


DESCRIBE 

WORD PROCESSOR 3.0 

Describe, which mns under Windows or 
OS/2 PM (Presentation Manager), is part 
word processor and part DTP program. 
Once you get the hang of using it, this 
can be a good package for a.ssembling 
newsletters and the I ike, hut for mundane 
writing tasks, it's probably overkill. 

The program is object-oriented in that 
it handies text and graphics in separate, 
movable ''object” areas, or windows. A 
text object may contain only text; a 
graphics object may contain only 
imported graphics or drawn elements. 
You can combine the two types of 
objects on a page, selecting and moving 
the object windows to produce the lay¬ 
out you want. To change your view of 
the workspace, you move a sliding bar 
that zooms in or out, enlarging an area 
by 5{)0 percent or reducing it to 10 per¬ 
cent of its original size. 

Describe's editing screen has a typical 
Window^s layout: four small toolboxes 
for patterns, colors, drawing tools, and 
text tools. You can drag the boxes 
around and put them anywhere on the 
screen or remove them, and you can 
choo.se to display the graphics tool boxes 
only when graphics objects are selected. 

We used DeScribe's style sheets to set 
up the bamier headline for the first page 
of our text newsletter. It proved to be a 
formidable task to learn how to create 


style sheets for pages with adjacent text 
boxes of different widths. Even setting 
up a style sheet for a single line of text 
three columns wide isn't easy. On top of 
that, Describe sometimes has trouble 
creating a true drop cap (a larger than 
normal uppercase letter such as the one 
that appears at the beginning of this artL 
cle); in several cases, the drop cap over¬ 
lapped the character below it, text was 
not indented, or the first line of text was 
enlarged rather than just the first letter of 
the first line. 

We also had minor problems with the 
program's spelling checker. First of all, 
it doesn't issue a prompt or message to 
tell you it has finished checking a docu¬ 
ment. More troubling, to recheck your 
document, you must exit DeScribe and 
then reopen the file* 

Describe feels sluggish when handling 
text and graphics files on the same page. 
The program tends to redraw images 
after every carriage return during text 
entry, whenever you click out of a dialog 
box, and during cut-and-paste operations. 

Selecting a graphic elcmcnL does not 
always produce visible “handles” for 
moving an object, but even if it doesSn't, 
you can move it with the mouse by 
dragging the cursor across the image. 
Resizing an image in a graphic object is 
very difficult when the handles are 
obscured by the borders surrounding 
the object. Cropping graphics is quite 
easy, though* 

For those who forget to save their work 
periodically, DeScribe offers a snapshot 
feature that automatically saves your text 
at regular intervals—a boon for times 
when Windows crashes unexpectedly. 
When you reload DeScribe, the program 
asks whether you want to open this 
snapshot file* 

Describe can import and expon more 
than 40 text-file formats, including Ami 
Pro, 1-2-3, Word, MultiMate, Q&A 
Write, ASCII, WordPerfect, WordStar, 
XyWritc, and many more. It can also 
import a wide variety of graphics for¬ 
mats, among them DXF, GEM, CGM, 
PCX, PM and Windows bit maps, GIF, 
and WPG* 

Unlike some of the WYSIWYG word 
processors, DeScribe has the feel of 
a DTP program. Like a few of the 
other word processors tested, it can be 
a little slow at handling graphics, but the 
package has some very powerful features, 
including the ability to open an unlimited 
nutnber of files on-screen simultaneously 
and the ability to undo every change made 
to a document since the last save. This 
package undoubtedly will continue to 
improve with age. 

continued 
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WINDOWS WORD PROCESSORS COMPARED 


For WS/WySG ward proeessm to ^ truly iisefui for turning out gmd-kioidng mt and page layouts, they need strong editing, fonmumg, and graphics capabilities, f* 

^yes: Q.^na,} 

Product 

Ami Pro 2.0 

Describe 

Lotus Write 

MfcrDsott Word 

Professional 

WordPerfect 5.1 

WordStar 

Company 

Lotus . 

Word Processor 3.0 

Descnbe, Inc. 

for Wirkdows 2.0 

Lotus 

for Windows 2.0 

Microsoft Corp, 

Write Plus 1.0 

Software 

for Windows 

WordPerteci Corp. 

for Windows 10 

WordStar . 

Development Coip. 

Prise $495 

$495 

Development Co/p. 
$199 

$495 

Publishing Corp. 

$249 

$495 

International 

$495 

Editing Features 

Spelling checker 

• 

• 

• 

• 

• 

• 

• 

Grammar checker 

• 

o 

P 

• 

• 

0 

d 

Thesaurus 

• 

• 

• 

• 

• 

• 

• 

Outliner 

• 

0 

• 

• 

D; 

• 

Q 

Mail merge 

• 

• 

• 

• 

• 

• 

m 

Undo 

• 

• 

One level only 

m 

• 

• 

m 

Main functions 

• 


0 

• 

P 

• 

p- 

Equation editor 

• 

P: 

0 

• 

P 

• 

p 

Trmed automatic save 

• 

• 

m 

• 

• 

• 

• 

Context-sensitive help 

• 

• 

m 

• 

# 

• 

• 

Draft mode 

• 

o 

m 

• 

• 

• 

• 

Max. number windows 

9 

Memory dependent 

9 

9 

Memory dependent 

9 

1 

No. file formats imported 

28 

39 

Z7 

14 

4 

16 

30 

No. tile formats exported 

19 

41 

19 

12 

6 

16 

30 

Long-Docunient features 

Creates indexAable of contents 

• 

• 

O 

• 

P 

• 

P 

Cross-referencing 


0 

P 

• 

p; 

• 

• 

Page marka/bookmarks 


• 

o 

• 

o 

• 

• 

Customization Toots 

Macro learn mode 

• 

m 

m 

• 

5 

• 

;P 

Macro editor 

• 

m 

m 

• 

o 

m 

p 

Macro programming language 

• 

m 

0 

• 

P 

Q ' 

P 

Customizabie main menu 

Icons only 

m 

icons only 

• 

P 

P 

p 

Dynamic Data Exchange 

• 

• 

• 

• 

• 

• 

• 

Object Linking and Embedding 

• 

pi 

• 

• 

0 

P 


Groupwork Editing 

Document notes 

• 

P: 

• 

• 

• 

• 

■r.,- I 

• 

Redlining 

• 

• 

Wr 

• 

• 

• 

• 

Document summary 

• 

a 

' . jiQ-. ’ 

• 

p.^ 

m 

P 

Formatting 

Stylesheets 

• 

• 

• 

• 

• 

m 

• 

Conditional page breaks 

• 

• 

• 

• 

• 

m 

• 

Widow/orphan controi 

• 

• 

• 

• 

• 

m 

• 

Automatic hyphenation 

• 

• 

• 

• 

• 

m 

• 

Snaking columns 

• 

• 

• 

• 

• 

m 

• 

Side-by-side columns 

• 

• 

• 

• 

• 

m 

• 

Kerning and tracking control 

• 


O 

• 

■■ -p 

m 

• 

Document queues 

• 

a 

D 

• 

■. - p 

0 

P 

Printlr>g in background 

• 


. ::0: . . 

P 

.. p. , 

0 . 

P , 

Graphics 

No. file formats imported 

ta 

as 

12 

28 

11 

16 

9 

Szes/crops/rotates graphics 

• 

No rotation 

No rotation 

No mtatim 

• 

• 

• 

Moves graphics frames 

• 

• 

• 

• 

• 

• 

m 

Flows text around graphics 

• 

• 

• 

• 

• 

• 

m 

Page preview 

• 

• 

• 

• 

m 

• 

m 

Draws iinea/boxea/borders 

• 

• 

O 

• 

m 

• 

m 

Drawing toofs/program 

• 

• 

b 



' 1P' 

m 

Table editor 

• 

• 

/;:0/ 

• 


• 

m 
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MAC WORD PROCESSORS COMPARED 


WORD PROCESSORS 


For WTSmTG word processors to be truly usefutfor turning out good-looking text and page layouts, they need strong 
editing, formatting, and graphics capabilities, (• ^ yest 0 = no,} 

Product 

MacWritelH.I 

Microsoft Wr^rd 5.0 

Taste 1.020 

WordPerfect 

Company 

Claris Corp. 

for the Macintosh 

Microsoft Corp. 

DeJtaPoint, (no, 

Macintosh 2.1 

WordPerfect 

Price 

$249 

$495 

$129 

Corp. 

$495 

Editing Features 

Spellirvg checker 

m 

• 

• 

• 

Grammar checker 

o 

O 

O 

O 

Tlresaums 

• 

• 

• 

• 

Outliner 

0 

• 

0 

• 

Mail merge 

• 

• 

• 

m 

Undo 

• 

• 

• 

m 

Math functions 

o 

• 

0 

o 

Equation editor 

o 

• 

o 

o 

Timed automatic save 

o 

• 

o 

• 

Cor^lext-sensitive help 

o 

• 

• 

• 

Draft mode 

o 

• 

o 

o 

Max. number windows 

Memory 

23 

Memory 

Memory 

No. file formats imported 

dependent 

12 

10 

dependent 

9 

deperrfent 

2 

No. file formats exported 

12 

10 

9 

2 

Long-Document Features 

Create Index/lable of contents 

0 

• 

O 

• 

Cross-referencing 

O 

O 

O 

• 

Page marks/bookmarks 

O 

• 

D 

• 

Customization Tools 

Macro team mode 

O 

o 

O 

0 

Macro editor 

O 

o 

O 

• 

Macro programming language 

O 

o 

0 

• 

Customizabte main menu 

O 

• 

O 

• 

Groupwork Editing 

Document notes 

O 

o 

O 

o 

Redlining 

• 

• 

• 

• 

Document summary 

o 

o 

o 

o 

Formatting 

Style sheets 

• 

• 

• 

• 

Conditional page breaks 

• 

• 

• 

• 

Widow/orphan control 

0 

• 

o 

• 

Automatic hyphenation 

• 

• 

o 

# 

Snaking columns 

• 

• 

• 

• 

Side-by-side columns 

• 

• 

• 

• 

Kerning and tracking control 

o 

• 

• 

• 

Document queues 

o 

• 

o 

o 

Printing m background 

0 

o 

o 

o 

Graphics 

Nc. file formats imported 

3 

4 

2 

3 

Sizes/craps/rotates graphics 

• 

• 

• 

• 

Moves graphics frames 

• 

• 

• 

• 

Flows text around graphics 

o 

• 

• 

• 

Page preview 

o 

• 

• 

• 

Draws lines/boxes/borders 

o 

• 

• 

• 

Drawing tools/program 

o 

• 

• 

• 

Table editor 

m 

• 

o 

• 




SUMMARY 


MICROSOFT WORD 
FOR WINDOWS 10 

D p n Q fomn attlng 

rnUO easy: drag and^lrop operation: 
foUows a page-tempfate approach; outllner; 
easy to learn; OLE 

P n M Q ^ ^ 

v UIM V menl I nterface: won t do 
columns of varying widths; RAM-hungry; 
prefers at least a 386 


MICROSOFT WORD 
FOR WINDOWS 2.0 

Microsoft Word for Windows is one of the 
most sophisticated, powerful, and easy-to- 
use WYSIWYG word processors on the 
market. It doesn't look so friendly when 
you first fire it up, though, because the 
screen looks cluttered. At the top of the 
screen are a menu bar with pull-down 
menus, a toolbar with cryptic icons for 
commonly used functions, a ribbon bar for 
changing the appearance of text, and a niler 
bar for aligning text. You'll need practice 
to remember the function of each icon. 

If you don't like this sort of interface, 
you can customize it, redefining the key¬ 
board shortcut commands, pull-down 
menus, and toolbar. This customization 
can apply globally to the entire program 
or to only a particular template. You also 
can turn off the toolbar, ribbon bar, and 
ruler bar. 

Word lets you open up as many as nine 
windows, or panes, each of which can 
contain the same file. Any changes made 
in one pane appear in the others. Or, you 
can open nine files simultaneously—if 
you have enough available RAM. You 
can't convert a pane to an icon because 
Word, oddly, doesn't support Windows' 
Multiple Document Interface. 

Based on the template concept, Word is 
a sort of super style sheet. You can create 
your own templates or edit the demo tem¬ 
plates included in the package. 
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Creating the sample newsletter with 
Word for Windows was surprisingly 
easy, Tlie steps you follow are much like 
those for Ami Pro and Lotus Write. After 
importing the sample text file, you pull 
down the Format menu, click on the 
Columns selection, and enter a 3. Text 
rearranges itself in three-column format. 
Then you click on die Insert menu item, 
select the Frames option, and insert a 
frame for the title of the newsletter, the 
subtitle, and the graphic element. You'll 
need to do some experimenting in layout 
mode to get the font and type size the 
way you want them. 

Inserting a graphic into a frame pro¬ 
ceeds smoothly; Word translates the file 
format, automatically resizing the graph¬ 
ic to fit its frame. Text wraps around any 
frames you place in the layout, 

A particularly handy feature is Word’s 
use of clicking and dragging to move 
selected text anywhere within a docu¬ 
ment. You simply define a block of text 
with the mouse cursor, hold down a 
mouse button, and drag the cursor to 
where you want the text to reside—a very 
mtuilive method for doing rough editing. 

Like Ami Pro, Word makes it ea.sy to 
use outlines and reorganize documents. 
The Outline view lets you create an out¬ 
line and then enter text under the various 
subheads. You can collapse an outline so 
that it shows just the headings. When you 
rearrange the headings and their associat¬ 
ed subheads, the text automatically 
moves to the new location in the outline. 

Word for Windows can import 14 dif¬ 
ferent file formats from other applica¬ 
tions. Either directly, or via separate fil¬ 
ter programs, Word accepts files from 
just about any PC source. It can import a 
number of graphic file types, as well, 
including the usual Windows formats, 
EPS, TIFF, CGM, HPGL, DrawPerfeci, 
Micrografx Designer, AutoCAD 2D, and 
Lotus 1-2-3 Graphics. 

The program can work with other Win¬ 
dows applications in several ways. 
Besides the usual cutting and pasting via 
DDE, which lets you swap information 
with Windows applications running in 
the background, Word also supports 
OLE, OLE basically embeds data from 
another OLE-capable application in your 
document. If, for instance, you want to 
make changes to an equation embedded 
in your document, you first would create 
the object using the Equation Editor and 
then embed it in your document; to edit 
the equation, you double-click on it and 
the Equation Editor fires up. 

In our tests. Word for Windows did not 
exhibit any serious bugs. However, we 
have received reports from other users 


dial, as with Ami Pro, problems surface 
when macro files larger than 2 KB are 
used. Also, because of a bug in the word 
counter. Word for Windows cannot com¬ 
pute the length of files containing more 
than 65,535 words. When counting 
words in larger files, the counter rolls 
over to zero, (See Jerry Pournelle’s 
User's Column on page 101) None of 
these are serious flaws. 

Word for Windows is a good program 
that has gotten better with age. If you 
want a WYSIWYG word processor that 
is powerful and easy to use, get Word for 
Windows. 







SUMMARY 


PROFESSIONAL WRITE PLUS 1,0 

pnAQ E:asy to team and use; 

I nUO manipulation of graphics and 
frames is fast and intuitive 

A AK IQ Cannot com bine text an d 
nO graphics in the same frame: 
snafus crop up when the text in a frame 
is reformatted 


PROFESSIONAL 
WRITE PLUS I.O 


Software Publishing’s Professional 
Write Plus aims to make it easy to set 
up documents such as our lest newslet¬ 
ter, Starting up the program for the first 
time may conjure up thoughts of Ami 
Pro; that's no surprise because it’s 
based on Ami. The screen display— 
complete icon bar and styles box— 
looks much like Ami’s.^ and you can 
customize the interface to display only 
the icons you use frequently. Sailing 
into the first session with this package 
produces that friendly familiarity that 
comes with a really intuitive product. 

The program makes it easy to get start¬ 
ed creating documents by offering 24 
predefined templates for common docu¬ 


ments, including newsletters, reports, 
memos, and letters. Of course, you also 
can customize your own style sheets. 

It’s a blessing to find a word proces¬ 
sor that handles graphics with ease and 
simplicity. Professional Write uses the 
frame method of handling images with¬ 
in documents, and Software Publishing 
has made this process easier than in 
majiy other packages. You can create 
frames and import graphics, scaling, 
moving, and rotating them effortlessly 
and with minimal learning time. Instead 
of selecting a special icon or tooL you 
simply click and drag on the frame’s 
hEindles or the graphic image to stretch 
it, or click and hold anywhere in the 
frame to move it easily in any direction. 
But you cannot put text and graphics 
within the same frame. 

With Professional Write Plus, you 
don’t need a T-square to design docu¬ 
ments that look as if they were produced 
with DTP software. You simply select 
the frame and define how text will wrap 
around it, or you can create interesting 
effects by superimposing transparent or 
opaque graphics on text. 

To scale a graphic and display it at the 
right size, you can simply click twice on 
the image and begin setting up the param¬ 
eters in the sizing dialog box. You can 
define images to fit in a frame, to remain 
at their original size, to be reduced or 
enlarged by a particular percentage, or by 
typing in the frame’s measurements in 
inches, centimeters, or picas and points. 

Professional Write can import graphics 
in SDW (Ami Professional Draw), 
CGM, EPS, ART (First Publisher clip 
art), SYM, PCL, PfC, MAC, PCX, TIF, 
WMF, and bit-mapped Windows for¬ 
mats. If you want to change the orienta¬ 
tion of the graphic, you can rotate it, as 
long as it’s in one of the following for¬ 
mats: ART, PCL, MAC, PCX, TIFF 
(non-gray scale), and Windows’ Clip¬ 
board bit maps. 

For ensuring accuracy in the words you 
type. Professional Write provides an 
integrated spelling checker, an on-line 
thesaurus, and the Grammaiik for Win¬ 
dows grammar checker. 

Creating our sample newsletter with 
Professional Write Plus went well, 
except for two minor snags. When enter¬ 
ing text in a frame for the subtitle, we 
selected a 36-poini font, and instantly the 
text disappeared. It was nowhere to be 
found and Professional Write wouldn’t 
let us enter more text. The only option 
was to delete the whole frame and start 
over. Following the manual’s procedure 
for creating a title did not create a line of 
text that spanned three columns. 

continued 
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Aside from these problems. Profession¬ 
al Write Plus is a good product for writ¬ 
ing, editing, formatting text, and laying 
out pages. It's very intuitive, easier to 
learn than other packages we looked at, 
and superb at handling graphics. Soft¬ 
ware Publishing has managed to com¬ 
bine power and ease of use in a solid 
WYSIWYG word processor. 





SUMMARY 


WORDSTAR FOR WINDOWS 1.0 

D p A Q B utton sand too I box make o per- 
rnUO ations easy: can link text across 
different pages; Includes drawing tools 

A A M Q Existence of separate drawing 
vWI iO and editing modes causes con¬ 
fusion; navigation between modes cumber¬ 
some: can't open multiple documents 


WORDSTAR 
FOR WINDOWS 1.0 

WordStar for Windows is capable of pro¬ 
ducing complexly formatted pages using 
a host of on-scrcen icons and menu com¬ 
mands* The program uses a frame-based 
approach and has some advanced fea¬ 
tures for text editing, page layout, and 
typography* 

WordStar's opening display, with its 
host of options, is either impressive or 
cluttered, depending on your prefer¬ 
ences. But even those who enjoy having 
numerous icons and menu choices, will 
find the program unwieldy at times. It 
offers 40 different cursor and marker 
types: object editing tools, text and 
frame editing tools, and tab alignment 
markers. The toolbox includes a rotation 
tool as well as basic drawing tools for 
creating rectangles, circles, ellipses, 
lines, and arcs. 

WordStar for Windows operates in 
many different modes, and keeping track 
of which mode you’re in isn’t always 


easy. In Edit mode, you enter and manip¬ 
ulate text and have access to the Graph¬ 
ics menu for drawing, importing images, 
and working in a graphics frame. There’s 
also a Draft Edit mode, which handles 
only text* In the program’s Frame mode, 
you can create and manipulate frames 
containing graphic elements, tables, EPS 
graphics, and text frames. In Page Editor 
mode, you may type in text; work with 
graphics, data, and tables; or run the 
spelling and grammar checkers. 

If all the text and graphics editing 
capabilities of WordStar for Windows 
worked together smoothly, this word 
processor would be formidable competi¬ 
tion for other products that already have 
simplified layout procedures by allow¬ 
ing text and graphics to be manipulated 
within the same mode. You can link sto¬ 
ries across multiple pages so that text 
flows forward to the next frame. Like¬ 
wise, you can link graphics and tables if 
they are loo large to fit on one page* 
WordStar automatically wraps text 
around graphic elements. 

The program imports bit-mapped 
images at their original size and can scale 
them to fit the graphics frame only when 
you are working in the Frame mode or 
when you access the Layout commands* 
WordStar switches automatically to 
Frame mode when you select the Scaling 
option. The package can import a variety 
of graphics file formats* 

Unfortunately, WordStar’s ability to 
handle text and graphics on the same 
page is poor. Highlighting three columns 
of text is very difficult, and the program 
redraws the screen frequently and gener¬ 
ally acts erratically. After reformatting 
an area of text, small highlighted sec¬ 
tions may still remain. To deselect them, 
you must repeatedly click in these high¬ 
lighted areas until they no longer are 
marked. You may even have to redraw 
the screen to eradicate them. 

We encountered one minor annoyance 
in working with the program. Using the 
Save As option to save a file to a floppy 
disk when you already have saved it dur- 
ing your current computing session 
almost always mysteriously produces an 
error message indicating that the file 
already is open and can’t be accessed. 
When this happens, you have to return to 
the File menu and use Save instead. 

WordStar for Windows wants to join 
the ranks of desktop publishers* Its learn¬ 
ing curve may be sleep, and it can be 
tricky keeping track of modes and all the 
different pointers and markers. But once 
you’ve reordered your way of thinking, 
you should be able to use WordStar to 
produce crisp-looking output. 


MACINTOSH PROGRAMS 



SUMMARY 


MAIMITEII 1.1 


PROS 

great price 

CONS 


Fast, responsive; easy to 
use; uncluttered interface; 


Inflexible columns: indirect 
graphics scaling 


MACWRITEII LI 

As a straight-ahead word processor, it’s 
hard to beal this classic. It’s fast, has a 
clean interface, is easy to use, and is very 
stable. What it’s not is a flexible docu¬ 
ment designer* 

You can set up a multicolomn page 
easily enough. (All layout commands are 
issued through dialog boxes. Settings 
such as line spacing, labs, and justifica¬ 
tion can be controlled through icons 
below the ruler at the top of the screen*) 
But Mac Write wouldn’t let us construct 
our complete test document, which calls 
for a full-width banner headline on the 
first page. If you choose a three-column 
page layout, the entire page must have 
three columns. You can’t set up an area 
that deviates from that. You can get a 
page-wide column at the top by setting 
up a header, but that header will appear 
on every page. You can’t have it appear 
only on the first page, which is what 
you’d probably want with a newsletter or 
brochure. If there’s a way to have one 
big column hovering over multiple 
columns, the manual doesn’t reveal it. 
This is an unfortunate limitation, even 
for the user who’s not partial to complex 
page designs* 

Although MaeWrite doesn’t always let 
you have what you want, it does generate 
output that matches what you see on the 
screen. A line that’s 2 inches on the 
screen is 2 inches on the printed page, for 
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example. Imported images, however, 
somelimes lum out streaked oo a pjimouu 

MacWrite II is good at bringing in 
graphics. You can import PICT or Mac¬ 
Paint images through the Clipboard, or 
you can bypass copying and pasting by 
choosing the Insert File menu. The pro¬ 
gram plops the graphic at the point where 
the cursor sits. You then can move it as if 
it were a text character, by adding spaces 
with the spacebar, or by clicking on it and 
moving it like an object If you need to 
scale an image, you type the appropriate 
values into a dialog box. This isn't as easy 
clicking on an image's handles Lind enlarg¬ 
ing or reducing the image, but it works. 

MaeWrite II does not have the button 
bars of some of its competitors; instead, 
you change fonts and type sizes and 
styles through menus. Other operations, 
such as building tables, are accomplished 
through dialog boxes. The interface looks 
refreshingly plain when compared to the 
front ends of Word and WordPerfect. 

MaeWrite 11 is a fine text editor that's 
easy to learn, packs all the text-manipu¬ 
lation tools you expect from a word pro¬ 
cessor, and includes all the things a 
writer needs: a 100,000-word dictio¬ 
nary, 220,000'Word thesaurus, and 
spelling checker that does word counts. 
Claris says MaeWrite can handle docu¬ 
ments with as many as 1000 pages 
(We've used it with a 150-page manu¬ 
script and encountered no problems 
except slow file loading). Other pluses 
are mail-merge capability, ease of set¬ 
ting up form letters, painless footnoting, 
and the speed with which it scrolls 
through a page. Claris’ translation fil¬ 
ters let you pull in text from Just about 
any Mac program. You can take a file 
written in Word, for example, pull it 
into MaeWrite to edit it, then ship it 
back to Word, 

Right now, the program can’t do flexi¬ 
ble page layout, but all this could 
change with the new '‘professionar’ ver¬ 
sion of MaeWrite, due out sometime 
soon. While we'd hate to see old friend 
MaeWrite get bogged down in featuri¬ 
ds, it would be nice if Claris fixed the 
program's inflexible, one-siyie-fits- 
all column structure. In anticipation of 
the new release, Claris has reduced 
MaeWrite's price by half to $129, mak¬ 
ing this one of the best bargains in Mac 
software. 

If you want to pour your text into fancy 
pages, without firing up PageMaker or 
FrameMaker, MaeWrite 11 will frustrate 
you. On the other hand, if your main 
editing job is flowing text and a few 
graphic elements onto a multicolumn 
page, MaeWrite will do you fine. 
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SUMMARY 


■nSTE 1.02C 


nn AQ strong page-layout functions; 
r n vO easy to use; Includes drawing 
tools: permits different layouts on facing 
pages; good price 

AA KIQ Forces you to switch between 
V V1 1 0 editing and drawing modes; 
inconsistent word wrapping 


TASTE L02C 

DeltaPoinfs Taste is a mixture of word 
processor and desktop publisher. The 
package handles simple word processing 
tasks well, but feels more like a DTP 
package. 

With Taste, you set up your docu¬ 
ment's layout by specifying margins and 
column widths in a dialog box or by 
sliding markers on a graphical represen¬ 
tation of a page. This setup makes it 
easy to create multiple columns like the 
ones in our newsletter, from this layout 
mode, you also can set up such things as 
space for a banner headline {what many 
word processors call a header). The tem¬ 
plate you establish may be applied to 
any or all pages in your document Taste 
lets you set up different layouts for fac¬ 
ing pages. M^ng changes to your page 
layout is easy. 

To get text into your document, you can 
type it right on the page or pull it in from 
another word processor. The program can 
import ASCII text or files from other 
Mac word processors. Because the pack¬ 
age comes with Claris’ file translators, it 
can handle just about any foreign file for¬ 
mat, As a text editor, Taste is responsive. 

Taste includes a set of basic drawing 
tools similar to the ones you'd find in 
PageMaker for generating geometric 
forms. These tools are good for putting 
boxes around text and adding horizontal 
rules, shaded areas, and arrows, but the 
polygon-, curve-, and arc-drawing pens let 
you create even free-form graphics. Taste 


can import images in PICT or EPSF for¬ 
mat, but not those i n TIFF fonnat. 

All graphics work is done in Taste’s 
drawing mode, which you hop into by 
clicking an icon at the bottom of the 
screen. Taste handles graphics as objects, 
so you can pick them up to move them, 
resize them, and generally manipulate 
them with ease. If you’ve used any 
object-based art packages, you’ll get the 
hang of drawing mode immediately. You 
also can work with text within the draw¬ 
ing layer, which makes this a good place 
to work while putting together banner 
headlines and logos. The program treats 
the text in this layer the way it treats a 
graphic: as an object. Once you have the 
graphic the way you want it, you click 
back into text mode and the graphic is 
placed on the page. 

As you'd expect from a good desktop 
publisher. Taste will let you wrap text 
around or inside a graphic. You simply 
select the graphic, then click on the 
“wrap around" or “wrap inside” com¬ 
mand, Tliis is easy enough, but the action 
is inconsistent. We frequendy hit snags 
with this operation, with the text refusing 
to wrap text around the sides of an 
image. Instead, it stops flowing at the top 
of the image’s boundary, then begins 
again at the bottom of the image, leaving 
white space on the sides of the graphic 
instead of flowing the text. The automat¬ 
ic wrap, when it does work, is limited to 
graphics generated in Taste; with import¬ 
ed graphics, you have to go in and add or 
remove spaces, or you can trace ttie 
imported image and turn it into a Taste 
graphic. This can be done, but the pro¬ 
cess isn’t pretty. 

Formatting text with Taste works much 
like it does with most other Mac word 
processors. You can select a chunk of 
text and set attributes such as font choice 
and type size, or you can set up style 
sheets that automatically do the format¬ 
ting. Taste has the usual selection of type 
styles, including two that some of the 
others don't: boxed and redlined, Tn 
addition, the package lets you adjust the 
spacing between letters (kerning) and can 
handle type sizes as large as 127 points. 

The program has the tools a writer 
needs, including a word counter, spelling 
checker, dictionary, thesaurus, automatic 
numbering of footnotes, automatic page 
numbering, hyphenation, and a page-pre- 
view mode from which you can make 
changes. It is an ideal package for the 
person who has to write and design docu¬ 
ments. If the material you write often gets 
poured into a page-layout program, you 
can save some time, effort, and money 
with Taste. 
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Ribbon bar provides easy access 
to operatfons: robust editing 
tools; drag-and-drop capability: Equations 
Editor; System 7.0 savvy 

P n M C irregularities when adding 

V UI M 0 graphics; m ixing layout sty I es isn't 
easy: scrolling can be slow 


MICROSOFT WORD 5.0 
FOR THE MACINTOSH 

This newest version of the big gun in 
Mac word processors makes it easier to 
manipulate texL The program is now 
more visually intuitive and probably eas¬ 
ier to get around in than Word 4.0 was. 
Like Word for Windows, Word for the 
Macintosh now has a formatting bar, 
called a ribbon, across the top of the 
screen. This horizontal ribbon holds 
icons and menus representing the most 
frequently used functions. Here you can 
quickly access commands and options 
with a single click. The font menu, type 
sizes, styles (boldface, italics, and so on), 
and column formats all reside in this rib¬ 
bon. If you do a lot of experimentation 
on the page with type styles and sizes, 
this formatting ribbon can save you a lot 
of time and many mouse-ciicks. 

In terms of editing operations, the 
biggest change to Word is its ability to 
drag and drop text. This capability, intro¬ 
duced in the latest Word for Windows, 
lets you select a block of text, move the 
cursor to the place you want it to go, and 
release the mouse button to drop the text 
at its new location. This is far more effi¬ 
cient than copying, cutting, and pasting. 
If you work on documents that often 
involve rearranging text, drag and drop 
can be a big time-saver. 

As a program for setting up documents 
such as our test newsletter, Word 5.0 
works well. It lets you do everything 
necessary to generate a multicolumn 


page with mixed type styles. With this 
new version, you're no longer limited to 
a type size of 12B points; Word 5.0 can 
handle type as big as 16,000 points, 
which you'll probably never need unless 
you're editing a billboard. 

Mixing layout styles isnT as easy as it 
is with Taste, but Word can do it. If you 
want to vary a section of your page— 
inserting a two-column text box on the 
three-column page, for instance—you 
have to set up a frame using a dialog 
box. You can place graphics or text in a 
frame; however, tlie procedure for imple¬ 
menting frames is not intuitive. Expect to 
spend some time with the manual. 

While Word 5.0 has all the graphics 
functions you’d need for designing a 
good-looking document, we ran into 
snags with this pan of the program. 
Images did not always paste in the way 
we expected. Sometimes we'd get only 
part of the image, surrounded by a big 
frame. Scaling the image by manipulat¬ 
ing its handles would redraw the image 
properly only some of the time. And 
although the documentation says you can 
drag and drop images, we couldn't 
always get the image to snap in to its new 
location. These graphics-related mal¬ 
functions are frustrating; let's hope 
they're bugs that get fixed in 5J. 

If your documents often require mathe¬ 
matical formulas, you'll appreciate the 
Equations Editor in Word 5.Q. It's adapt¬ 
ed from Design Science's Math-Type 
program. While you could do complex 
equations before, with Word's typeset¬ 
ting language, it's much easier with the 
new editor. Most of the work in setting 
up an equation may be done'by clicking 
on choices in a palette of symbols. 

Like the new WordPerfect, Word 5,0 is 
a strong System 7.0 application. It takes 
advantage of Publish/Subscribe, so you 
can set up links with other Mac programs 
that take advantage of this feature. 

As a text editor. Word is excellent. 
It's got all the tools a writer needs, 
including a spelling checker, grammar 
checker, outliner, indexer, and automat¬ 
ic table-oTconlenis generator. Word 
also can handle all the tasks involved in 
setting up complex pages. It may not do 
this as intuitively as some other pro¬ 
grams, but it will get the job done. Our 
only concern is with the graphics- 
manipulation functions. They require 
some time to learn, and they don't 
always work as expected. 

Word users are pretty much Word 
users for life. Our opinion isn't likely to 
sway anyone to try another program. But 
we will offer some advice about upgrad¬ 
ing. Buy the upgrade to version 5.0 



($129) if you need System 7.0 functions 
and imer-application connections, or if 
you want such features as the ribbon bar 
and drag-and-drop operations. 

If you're looking for your first Mac 
word processor, you really can't go 
wrong with Word. It's a good, intuitive 
text editor. And it's backed by a compa¬ 
ny that you can bet is going to be around 
for a while. 




SUMMARY 


WORDPERFECT MACINTOSH 2.1 


P n A Q s: pu s h-butto n 

r n U 0 contro I s; I ets you € m bed 
QuickTime movies: System 7.0 savvy 

Pn M C flowing text; re* 

vU I NO quires you to switch between 
editing and drawing modes 


WORDPERFECT 
MACINTOSH 2.1 

With this latest version, WordPerfect has 
bestowed System 7.0 savvy on an 
already feature-laden word processor. 
The program now can connect with other 
Mac applications through Publish/Sub¬ 
scribe and .support for Apple Events. 

But the neatest trick this pony now 
does is work with QuickTime, Apple's 
operating system extension for handling 
multimedia data, such as video and audio 
sequences. With QuickTime support, you 
can embed frames of moving video in 
your WordPerfect document. Movies can 
be a part of your page. This is the first 
word processor that can handle Quick¬ 
Time files. 

WordPerfect is a lop-of-the-line word 
processor when it comes to supplying all 
the tools a writer needs; variable type 
styles and a dictionary, thesaurus, 
spelling checker, indexer, and word 
counter. Formatting text and pages is rel¬ 
atively easy, and most operations are 
available from the ruler at the top of the 
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page. Like Word, WordPerfect has push¬ 
button control.s; you click on an icon to 
set the type of columns you want, the 
number of columns, the way the text 
aligns, and so on. You can change col¬ 
umn widths either by sliding markers 
along the ruler or by setting specifications 
through the Page Format menu and dia^ 
log boxes. (The latter approach is more 
precise.) You set up style sheets the way 
you would in other WYSIWYG word 
processors or in DTP packages, by speci- 
iying type sizes, fonts, indents, headings, 
and so on in menu.s and dialog boxes. 

Getting graphics onto the page is rela¬ 
tively simple. WordPerfect can pull in 
most common formats, either by copying 
them and pasting them in or through the 
Insert menu. Once you’ve got the image 
in your document, you can move or 
resize it by pushing or pulling handles. 
You also can anchor a graphic to a par¬ 
ticular page or paragraph, which is help¬ 
ful if you wiuit to keep an image next to 
some text associated with it. 

WordPerfect says the program will auto¬ 
matically wrap text around a graphic, but 
this function didn’t operate consistently. 
Sometimes the text runs right across the 
image; at others, it bumps right against it. 
You can go in and manually insert spaces 
to make things look OK, but this is hardly 
automatic word wrapping. 

This failure to do as it’s told is a seri¬ 
ous problem with WordPerfect 2.1—so 
much so that we had difficulty generat¬ 
ing our test document. When we poured 
text into a three-column layout, for 
example, the text sometimes flowed 
across the width of the page, ignoring 
column boundaries. Other times, the text 
smashed into graphic elements or just 
disappeared. But we can say this: The 
program definitely is WYSIWYG, 
When text got jumbled on the screen, it 
came out jumbled when printed. 

These problems didn’t come up when 
working with a one-column page that 
was mostly text. So, if your documents 
are rather plain memos, reports, or 
books, WordPerfect is fine. If most of 
what you write requires multicolumn 
pages dial contain graphics, be prepared 
to go in and do some twiddling. 

We expected to find snags in the Quick¬ 
Time components, since that’s such a 
new technology. But that part of the pro¬ 
gram worked flawlessly. You insert a 
movie clip the way you would a still 
image. Once the frames are on the page, 
you can pick them up and move them 
around like any other graphic. You also 
can resize the video frames the way you 
would any scalable static image. 

QuickTime technology is a harbinger of 


documents of the future. Imagine embed¬ 
ding scalable video frames in your next 
newsletter or company brochure. Imagine 
sending someone a letter terminating a 
contract or relationship; at the bottom of 
the letter is a QuickTime frame taken 
from a popular .science fiction film; the 
recipient clicks on the frame and the 
image comes alive: “Hasta la vista, baby.” 

What You Want Is What You Buy 

If you want visually appealing, profes¬ 
sional-looking documents, without any 
surprises when you print, you need a 
WYSIWYG package. For the multitudes 
of users moving to or starting oul with a 
graphical interface, WYSIWYG makes 
perfect sense. New users will find it a lot 
easier to get down to editing and format¬ 
ting text with a graphical program. Man¬ 
agers at corporate installations agree that 
novices can be producing documents in 
much less time with a GUI editor than 
with the old command-line kings such as 
WordPerfect and WordStar, Training is 
not a trivial issue. 

For Windows users who don’t already 
have a faithful word processor, we rec¬ 
ommend—after grueling debate— 
Microsoft Word or Ami Pro. We say gru¬ 
eling debate because both packages have 
staunch advocates here. Word has a very 
slight edge with its interface, its drag- 
and-drop editing style, its simple cus¬ 
tomization of menus and icons, its ease of 
importing text and graphics in a variety 
of formats, and its superior documenta^ 
tion. Picking between these two is a high¬ 
ly subjective decision only you can make. 
Ami Pro certainly is no less capable than 
Word. U can do anything Word can do. 
And, due to its Windows heritage, it felt 
more stable and more responsive to some 
of us. We highly recommend that you not 
buy either without taking a test drive. 

WordPerfect 2.1 is one of the top two 
Mac word processors. It will let you pro¬ 
duce some sophisticated-looking pages, 
and it has all the power tools a writer 
could need. It has a macro language and 
exploits System 7.0, and it can handle any 
kind of document, from newsletter to 
book-length manuscript. On top of that, 
its innovative support for QuickTime 
movies is the coolest thing added to a 
mainstream Mac application this year. But 
the program sometimes misbehaves when 
flowing text or working with graphics. 
When WordPerfect fixes these flaws, we 
can recommend WordPerfect for the Mac 
without reservation. 

Word 5.0 cruises along like a breeze 
during most writing and editing jobs. It’s 
fast and responsive. The push buttons at 
the top of the screen let you do most edit¬ 


ing and formatting operations without 
having to thumb through menus or work 
through dialog boxes. Allhough it’s no 
replacement for a page-layout package. 
Word 5.0 can handle fairly complex page 
designs. It supports all the deluxe System 
7,0 capabilities. And it’s used by tons of 
Mac owners, so if you run into a problem, 
you can find help. As a writing and edit¬ 
ing toolkit for the kinds of writing most 
people do. Word 5,0 is the one, ■ 


D. Barker is a BYTE editor covc/riig 
applicatums softyv^are. David L. Edwards 
is a consultant to the BYTE Lab. Stan 
Wsiola is €i BYTE Lab testing editor. They 
can be reached on BIX as **dharker/' 
‘‘dedwards" and '^stan" respectively. 


COMPANY INFORMATION 


Claris Corp. 

.S201 Pau-ick Dr, 

Sanut Clara, CA 95052 
{408) 727-8227 

Circle 1105 on Inquiry Cord,^ 

Delta Point. Inc. 

2{X) Heritage Harbor. Suite G 
Monterev. CA 93940 
(^8) 648-4000 

Circle 1106 on Inquiry Card, 

Describe, Inc. 

4047 Nortli Free way BJvd, 
Sacramento, CA 95834-9954 
(916) 646-1111 

Circio 1107 on Inquiry Card« 

Lotus Development Corp. 

55 Cambridge Parkway 
Ciimbridec. MA 02142 
(800) 343-5414 

Circle 1108 on Inquiry Card* 

Microsoft Corp. 

1 Microsoft Wav 

Redmond, WA 98052 

(206) 882-8080 

fax: (206) 936-7329 

Gtrtle 1109 on Inquiry Cord. 

Softviare Publishing Corp. 
3165KiferRd. 

P.O. Box 54983 

Santa Clara, CA 95056-0983 

(408)968-800(1 

fax: (40B) 980-0729 

Circle 1111 on Inquiry Card- 

Word Perfect Corp. 

1555 Noith Technology Way 

Orem. UT 84057 

(800)451-5151 

fax: (801)222-1990 

Circle 1112 on Inquiry Cord- 

WordStar Intcrnatlcmul 

201 Alameda del Pmdo 

P.O, Box 6113 

Novato, CA 94948 

(800) 227-5609 

f£^: (415) 883-1629 

Circle 1113 on Inquiry Card* 
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HARDWARE 


Color at a Reasonable Price 



TOM THOMPSON 


M ost wine grows finer with 
time. The same maxim applies 
to color PostScript printers: 
They’ve definitely improved 
over the years. The first color 
PostScript printer was QMS’s Color* 
Script too, introduced in 1988, It was a 
big 112-pound beast that was so slow that 
some scanned images took up to 45 min* 
utes to print. The output was nothing to 
write home about, but the colors made 
the printed pages stand out far more than 
any black-and-white output from a con¬ 
vention a i laser printer. QMS asked—and 
got—$25,000 for its printer. 

Today, you have a choice of color Post¬ 
Script printers that are loaded with fea¬ 
tures and impressive speed. More impor¬ 
tant ^ many are priced under $8000, 
These printers achieve their low cost 
through the use of thermai-wax*transfer 
technology—the same technology as in 
the ColorScript 100. (For more informa¬ 
tion on how thermal-wax transfer works, 
see the text box ‘‘Hot Wax” on page 320,) 
The BYTE Lab evaluated seven ther¬ 
mal-wax printers that fall in the under- 
$8000 price class: Tektronix’s Phaser 11 
PXi, Brother Intemationars HT-500PS, 
Seiko Instruments’ ColorPoint PS, NEC 
Technologies’ ColorMate PS Model 40, 
Oce Graphics’ G5241-PS/4, CalComp 
Computer Graphics Group’s Color- 
Master Plus 6603PS, and General Para- 
metrics’ Spectra *Star Model 430. 

All these printers work with either a 
Macintosh or a PC. Most have three I/O 
ports—a LocalTalk network connector, 
a Centronics parallel port, and a serial 
port—that facilitate connections to any 
desktop computer. The exceptions to this 
arrangement are Seiko’s ColorPoint PS, 
which comes standard with only a paral¬ 
lel port, and Oce’s G5241-PS/4, whose 
one DB-9 connector does double duty as 
a serial and LocalTalk port. 

Many of these printers also have a 50- 
pin SCSI connector that’s used to hook 


up a hard drive to the printer. The hard 
drive stores outline fonts and caches bit¬ 
mapped fonts the printer creates during a 
print job. This setup saves time: Rather 
than tying up your computer with down¬ 
loading different fonts to the printer as it 
demands them, the printer has to go only 
as far as the hard drive to obtain the fonts 
it needs. The exception here is General 
Para metrics’ Spectra* Star Model 430, 
which doesn’t have a SCSI port. 

In terms of software support, most 
vendors supply the appropriate printer 
drivers. For the Mac, this is a modified 
LaserWriter driver: Usually, resources 
are added that support the special page- 
size areas these printers use. For Win¬ 
dows, you use either the standard Win¬ 
dows PostScript driver or a modified one 
that’s supplied on a floppy disk. 

The printers range in weight from the 
lightweight 39-pound ColorPoint PS to 
Tekironix’s hefty Phaser II PXi, At 73 
pounds, it takes two people to carry it. 

Both the NEC ColorMate PS Model 40 
and the CalComp ColorMaster Plus 
6603PS angle their input and output 
paper trays vertically for a smaller desk¬ 
top footprint. The other printers have 
paper trays that jut out from the side, take 
up room, and set up the situation to bang 
a passing hip if the tray happens to pro¬ 
trude into a high-traffic area. 

Although all seven printers use the 
PostScript language to create output, 
only three of them use Adobe interpret¬ 
ers. The rest of the printers use Post- 
Script clones, with two of the four using 
the PhoenixPage interpreter. All the 
printers have an output resolution of 300 
dots per inch, (See the table for a com¬ 
plete list of printer features.) 

Put to the Test 

In addition to output quality, an impor¬ 
tant review factor for these printers is 
performance, A printer should be able to 
produce gorgeous results without taking 


inordinate amounts of time doing it. 

Measuring printer performance can 
be tricky, however. If a printer is slow, is 
it the result of the application that’s print¬ 
ing the page, the printer driver, the net¬ 
work, the printer’s PostScript interpret¬ 
er, the print engine, or a combination of 
all the above? 

There are ways to minimize the inter¬ 
action of these components of the print¬ 
ing process. I eliminated network over¬ 
head by printing from the parallel port of 
a 12-MHz 286 PC. Next, I took a 2.5- 
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ACTION SUMMARY 



MB Mac PageMaker 4.2 document with 
a mixture of text, Adobe Illustrator 3.2 
graphics, and TIFF images and printed it 
to disk as a PostScript file. 1 did the same 
thing with a 2.75-MB scanned image in 
Adobe Photoshop 2.0 and a 198-KB 
CorelDraw 2,01 L drawing. 

1 downloaded the PageMaker docu¬ 
ment from a Mac Quadra 900 on an iso¬ 
lated LocalTalk network consisting of 
just the Mac and the printer; the Photo¬ 
shop document was downloaded from the 
PC. I measured the times from the start 


of the jobs until the pages were ejected 
from the printers. These setups mini¬ 
mized the effects of the application over¬ 
head, other than those caused by the ap¬ 
plication doing the download. 

To measure the processing speed of 
the PostScript interpreter, I cobbled to¬ 
gether code fragments into a 9-KB Post¬ 
Script program. The code did some gray- 
level dithering with text outlines, rotated 
text and colored the characters various 
hues, and then drew a color wheel that 
spanned the color gamut. At the wheePs 


BVTE 

■ WHAT THERMAUW AX-TRANSFER 
PRINTERS DO 

These printers use PostScript end 
thermal-wax transfer to produce 
three* or four-color images. 

■ LIKES 

They are easy to set up and faster 
than other color-printer 
technologies in this price range. 

■ DISLIKES 

The special paper that they require 
for the wax to properly adhere to 
a page drives up printing costs. 

The wax-bosed pigments can be 
easily scratched and are prone to 
floking off the page. 

■ RECOMMENDATIONS 

For high performance and high 
quality^ Tektronix's Phaser II PXi 
is the way to go, with a fast RISC 
processor ond good dithering 
olgorithms. For higher speed at 
lower cost, but of the expense of 
image quality, corrsider N EC's 
ColorMate PS Model 40. For better 
image quality at the expense of 
performance, check out CalComp's 
ColorMaster Plus 6603PS. 

■ PRICE 

Brother HT-500PS, $4995 
CalComp ColorMaster Plus 
6603PS, $5495 
Generol Porometrics 
Spectro* Star Model 430, $6995 
NEC ColorMate PS Model 40, 
$5899 

Oce Graphics G5241 -PS/4, 

$6990 

Seiko ColorPoint PS, $4999 
Tektronix Phaser II PXi, $7995 


rim, 1 placed some text that was defined 
as a dipping path. 1 wasn't attempting to 
exercise every PostScript operator, but to 
perform a subset of operations that an art 
or page-layout application might occa¬ 
sionally use. Each test was timed by 
using the PostScript operator usertlme. 

Finally, because I normally don’t save 
the output to a PostScript file and down¬ 
load it, I printed the PageMaker file and 
the Photoshop file from within their re¬ 
spective applications on the Quadra 900. 
The results are shown in the figure. 
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COLOR AT A REASONABLE PRICE 


COLOR POSTSCRIPT THERMAL-WAX-TRANSFER PRINTERS 


Color printer features. Colors indicase the types of ink ribbons the primer can use. Pantone licensing is important for 
those who need precise color matching. 


Printer 

Processor 

RAM 

01 in ./max. 

Graphics modes 

PoatScript 

Interpreter 

Ports 

Ayto-port- 

switcning 

Colors 

Resident 

fonts 

Pantone- 

llcensed 

Brother HT-SOOP$ 

60-yHz 

34010 

5 MB/21 MB 

PostScripl. 

HPGU 

HP^PCL4 

BR-Script 

LocalT^k{DIN-e). 
parallel, serial 
(DB 25), SCSIL 
exEeriial I/O 

Yes 

1.3,4 

11 

No 

CaiComp ColoHyiastef Plue 
fi6D3P$ 

16-MHz 

960 

6M&/34MB 

PostScript 

PhoenixPage 

LocalTalk PN'8), 
parallef. serial 
{DB*25).XSI 

Yss 

1.3,4 

39 


General Parametrics 

Spectra''Star Model 430 

20-MH2 

960 

6 MB 

PostScripi, 

HPGL 

Mttsubishi G370-10 

SpedraStar PS 

LocalTalk [OlN-8), 
parallel, serial 
{DB-25). 'Saiellile’ 

Yes 

1.3,4 

35 

Yes 

HEC CoIorMate PS Model 40 

68020 

4 MB/S MB 

PostScript 

Adobe levd i 

LocalTalk |0lN'3)z, 
par^lel, serial 
(DB26),XSI 

No 

1,3,4 

17 

Yes 

Oce Graphics G5241-P$/4 

16 MHz 
68020 

4 MB/8 MB 

POStScnpl 

Adobe le^ 1 

LocalTalk {DB-9). 
parallel, serial 
(DB 9)3, SCSI 

No 

1,3,4 

35 

Yes 

Seiko ColorPolnt PS 

16 MHz 

960 

6 MB/22 MB 

RcrslScripl 

HPGL 

PhoenixPage 

LocalTalk (DIN-S)-, 
parallel, serial 
{08-9}r SCSI 
{OBr25)^ 

Yes 

1,3,4 

39 

Yes 

Tektronix Phaser II PXi 

24 MHz AMD 
29000 

3 MB/18 MB 

PostScrip!, 

HPGL 

Adobe level 2 

LocalTalk tD3N-8), 
parallel, serial 
(DB25). SCSI 

Yes 

1,3,4 

39 

Yes 

^ Minialure della ribbon oonnectcir 

2 Also serves as HS-422 serial port. 

^ LocaTTalk and serial share same corineclcx * 

Opliorial 




BYTE BENCHMARK INDEXES 


Tektronix 
Phsmr II PXi 


NEC CoIorMale Oce Grephics 


PS Model 40 


n G5£4t-FSv'4 


CalComp CoiorMasIer 

pjys eeoaps 


General Parametrics 
Specta'SEar MckIsI 430 



PostScript test 


Download 

Adobe Photoshop Hie 


Download 

PageMaker file 


Download 
CorelDraw file 


^ m 

Worse 

1000 

m 

800 


700 

. "CJ 

600 

;v:. . . tfi 

500 

lSt 

400 

■ 

300 

W" 

200 

Better 

too 


0 


Print 

Adobe Photoshop file 


PageMaker file ' 



Timing results of the printers at various tasks. With the exception of the Photoshop file downloading and priming, the Tektronix 
Phaser U PXi was the fastest printer. 


These printers are definitely faster than 
the four-year-old ColorScript 100, 
knocking out a scanned-image print in 6 
to 15 minutes. The real speed demon is 
the Tektronix Phaser U PXi, thanks to its 
24-MHz AMD 29000 RISC processor 
that powers a PostScript level 2 interpret¬ 
er. Compared to the Phaser IF PXi, it's a 
mixed bag as to which printers fared bet¬ 
ter on the various tests. 


Interestingly, the two printers with 
Adobe level 1 interpreters—the NEC 
CoIorMate PS Model 40 and the Oce 
G5241-PS/4—came in last on the Post¬ 
Script benchmark test. My guess is that 
the problem lies in the use of a clipping 
path using text outlines. This was some¬ 
thing that gave me trouble earlier on 
these printers and required a revision in 
the benchmark code. 


However, both of these printers fared 
well on the PageMaker tests. Note that 
the G5241-PS/4 handled Photoshop’s 
large color bit maps poorly, whether the 
file was received as a download through 
the parallel port or printed from the ap¬ 
plication via LocalTalk. What follows 
arc short personal impressions—from a 
user's standpoint—of the seven thermal- 
wax-transfer color printers under review. 
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COLOR AT A REASONABLE PRICE 


Page size Welghi Price 


A, Jegal 

65 lbs (29.5 kg) 

$4995 

A, A4 

55 lbs (£5 kg) 

S5495 

A. A4, A4 
speaal. legal 

72 lbs, (32.5 kg) 

$6995 

A,A4 

55 lbs. {25 kg) 

$5899 

A.A4 

45 lbs. {21 kg) 

$6990 

A. A4, legal 

39 lbs {1flkg) 

$4995 

A, A4,A4 
spedal, legal 

73fbs, {33 kg) 

$7995 



Brother International 
HT-500PS 

T his blocky unit has an LCD panel 
that provides a wealth of informa¬ 
tion: mediurn type, paper size, emulation 
mode, number of inks on the ribbon, and 
more. It also displays an exhaustive set of 
error messages, including buffer over¬ 
flow, ignored data, and memory full- 
handy stuff to know when your print job 
inexplicably conks out. An audible alarm 
warns you of an error, including the all- 
too-often out-of-paper situation. The 
front panel also has an intimidating bevy 
of buttons and indicator lights. You can 
remove the back panel—I/O connectors 
and all—to add more SIMM RAM. 
RAM can be expanded from 5 to 21 MB. 

The HT-500PS has the standard three 
I/O ports and a SCSI connector, with 
port-switching logic. The SCSI connec¬ 


tor is not the standard 50-pin type, but 
rather a miniatuie delta ribbon connector. 
Upon request, Brother will provide an 
adapter cable that allows you to connect 
conventional SCSI drives. An external I/O 
port with an optional I/O board lets you 
proof output on a Hewlett-Packard La^r- 
Jet or other black-and-white printer. 



CalComp Computer 
Graphics Group 
ColorNlaster Pius 6603PS 

I f the name doesn^t clue you in, one 
look at this printer lets you know that 
it’s made by the folks who brought you 
computer plotters over the years. It’s a 
solidly built machine. 

It also has nice touches, like a locking 
latch that holds the cover open when 
you’re changing the ribbon and a medi¬ 
um-loading arm that either moves the 
tray back so you can load it with paper or 
moves it forward to hold the paper snug 
against the feed rollers. As with the NEC 
ColorMate PS Model 40, angled vertical 
trays reduce the ColorMaster Plus 
6603PS’s desktop footprint, although 
the printer is as deep as Seiko’s Color- 
Point PS, including its out-jutting receiv¬ 
ing tray. 

The six-button front panel with arrow 
keys lets you move easily through the set¬ 
up menus. The LCD screen provides use¬ 
ful information, such as processing mes¬ 
sages and the number of copies that have 
been printed. In the back, the Color- 
Master Plus 6603PS has the standard I/O 
ports that use automatic port-switching. 

Although the printer has two 50-pin 
SCSI connectors in the back, hinting that 
the printer might operate as a SCSI pe¬ 
ripheral, this is, sadly, not the case. 
There’s no SCSI printer driver available, 
and the manual states that the printer 
isn’t capable of being a SCSI peripheral. 
This is too bad, since the SCSI port 


would make a good high-speed connec¬ 
tion for big color jobs. 

In terms of performance, the Color- 
Master Plus 6603PS landed in the middle 
of the pack. On graphics, it seemed to do 
a good job on color dithering, placing 
second in appearance behind the Phaser 
II PXi. 



General Parametrics 
Spectra*Star Model 430 


T his printer has a squat, Spartan de¬ 
sign and resembles a small refrigera¬ 
tor. It has a good, verbose LCD screen. 
While the printer is idle, the display ro¬ 
tates through the printer’s current set¬ 
tings (e.g., page size and emulation 
mode). It also authoritatively states that 
it’s receiving and processing data during 
a print job. The six-button front panel is 
easy to understand, and the two arrow 
buttons help you to navigate through the 
setup menus easily. 

The Spectra^Star Model 430 can 
sense incoming data on any of the I/O 
ports and receive data on the active port 
if the printer’s hardware time-out is set. 
For certain print jobs, the processor can 
become so busy that you intermittently 
lose contact with the printer. This prob¬ 
lem is documented in the manual, which 
also includes some suggested remedies. 
For instance, you can set the transmis¬ 
sion retries to a large value (for Windows 
applications) or reconfigure the printer 
for the high-quality mode rather than the 
enhanced-quality mode (for Mac Page¬ 
Maker 4.0). 

This information really came in handy 
because it was necessary for me to 
change the printer settings as described 
in the manual to print the PageMaker test 
document from the Quadra 900. The 
Spectra*Star Model ^30 had no difficul¬ 
ty printing the large Photoshop file later, 
however. 

cofitinii£d 
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Hot Wax 


A lthough many printing technol¬ 
ogies can produce color output, 
the chief advantage of thermal- 
wax transfer b that the proce¬ 
dure is simple and doesn’t require liq¬ 
uids or toxic chemicals. The heart of the 
process is a transfer ribbon impregnated 
with wax-based colored inks. Inks of 
cyan, yellow, magenta, and sometimes 
black—the process colors—are laid out 
in a repeating sequence of page-size 
panels along the ribbon. 

Ai the start of a 
job, the printer 
pulls in a page of 
paper. Rollers 
sandvvich the rib¬ 
bon between the 
paper and a prim 
head that contains 
thousands of pre¬ 
cisely controlled, 
minuscule heating 
elements (see the 
figure). As the 
paper and ribbon 
travel along the 
print head, cer¬ 
tain elements heat 
up, melting dots 
of pigment onto 
the paper. These 
elements switch 
on or off, depend¬ 
ing on the image's 
color information 
at that section on 
the page. The 
print head is as 
wide as the paper, 
so it can place the 
entire image onto 


the page as the paper advances. 

This pass lays down one color. To add 
the other colors, the paper must be shut¬ 
tled back and forth across the print head 
again. Each lime, a different color panel 
is brought into contact with the paper, 
and its pigment is layered onto the other 
colors. 

As you might expect, there are some 
disadvantages to this process. First, 
building the image a layer at a time is 
slow. Still, this process is faster than 


color ink-jet printers, where a print 
head must wipe back and forth across a 
page, assembling the image a strip at a 
time. Since a page must make three or 
four passes over the print head, paper 
alignment is crucial. If misregistration 
of the page—and, hence, the colors— 
occurs, the image is ruined. 

In some situations, the transfer pro¬ 
cess can be wasteful. For example, if 
you're printing a PageMaker document 
with some magenta-colored text on the 
page, whether or 
not the paper re¬ 
quires the other 
hues, they get 
pulled through the 
printing mecha¬ 
nism. Also, the 
wax pigments are 
soft and easily 
scratched. For the 
wax to adhere 
properly, a spe¬ 
cial paper must be 
used, driving up 
the printing cost. 
The average cost 
per page is about 
50 cents. 

Nevertheless, 
this is far cheaper 
than other color¬ 
printing technol¬ 
ogies, such as dye 
sublimation or 
color laser. Thus, 
the mid-range 
color-printer mar¬ 
ket is dominated 
by thermal-wax- 
transfer primers. 


THERMAL-WAX-TRANSFER PRINTER 



Print head 


Ail ihermai-wax-iransferprinters work hy heating colored wax (cyan, magenta, 
yellow, and black) and fusing it to a special paper. The print head melts tiny 
dots of color from a ribbon onto the paper. The paper must make four passes hy 
the ribbon and heating elemem—one pass for each of the four colors. 



NEC Technologies 
ColorMate PS Model 40 

T his printer has a sleek wedge-shaped 
design. The trays for paper and out¬ 
put are angled along the back of the 
wedge, giving the printer the smallest 
desktop footprint of the group. A thumb 
wheel at the front lets you easily adjust 
the ink intensity. 

The four-button front panel with an 
LCD screen has been simplified to the 
point of being user-hostile. After several 
minutes of poking at the switches, I gave 
up and cracked the manual. Since the 
printer does not auto-sense for an active 


printer port, you must configure the ac¬ 
tive I/O port through this unfriendly 
front panel. In its favor, the display 
prompts you to verify whether you really 
want to abort a print job, in case you have 
hit the controls accidentally . 

The ColorMate PS Model 40's back 
panel can be easily removed to add an 
extra 4 MB of RAM and 18 more ROM- 
resident fonts. In spite of the printer's 
low marks on the PostScript benchmark, 
it performed well on other printing 
tasks. As the benchmark figure shows, it 
was one of the fastest printers in the re¬ 
view group, beaten only by the Phaser IT 
PXi. 
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See gorgeous color. 


Print gorgeous color. 



If you’ve ever wished you could afford to print in vivid 
color, the new Canon Color Bubble Jet™ pri nters are for you. 

The first thing you 11 notice is the brilliant, rich colon 
That’s because both the BJC-800 and the BJC-820 print up 
to 360 dpi using four snap-in ink cartridges: black, cyan, 
magenta, and yellow So you get true black 
and richer darker shades. 

You’ll also admire these printers’ ver¬ 
satility. They print on virtually any size 
plain paper up to II" by 17" on transparen¬ 
cies and envelopes. 

Now you can be as creative as you 
want, preparing stunning presenta¬ 
tions, graphics, even posters, right in 
your office. You'll be able to see results 
and make changes immediately, which 
saves lime and gives you more control 



All these advantages are yours whether you use an 
IBM* PC or a Macintosh® because the BJC-800 has a parallel 
interface and the BJC-820 has a SCSI interface. 

You’ll even be impressed with the cost. Both printers are 
a lot less than you'd expect, and the cost per page is remark¬ 
ably low when compared with most other color printers. 

Simply call 1 (800) 848-4123, and see how easily you can 
afford to improve your image. 


Canon 

COLOR BUBBLE JET PRINTERS 

BJC-800/BJC-820 


Carifln* an<l SJ* are regislened trademarhs and Bubble-Jet s a irademark of Canon Inc. 
Mactnlo^* sa negistered tradamark ol Apple Compuler, Jnc IBM** is a registered tradernafk of 
Ipternaiional Businesa VlacNnes Corp. © t991 Canon US. A., Inc. 
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COLOR AT A REASONABLE PRICE 



Oce Graphics G5241-PS/4 


T his primer looks like Darth Vader's 
telephone with its rounded upper 
housing. There’s a good design reason 
for that curved top: It holds the ink rib¬ 
bons. making ribbon replacement easy. 
After the Seiko ColorPoint PS, this is the 
lightest printer in the group. 

It has the standard I/O ports, but the 
LocalTalk port uses an ancient DB-9 
connector instead of a modern DIN-8. 
The reason behind this connector choice 
is that the port also doubles as the serial 
port. However, if you need access to a 
LocalTalk network, you’re going to have 
to track down an old-style DB-9 network 
node to make the connection. The printer 
has no automatic port-switching; you 
have to set that up on the front paneL 
For scanned images that covered most 
of a page, the G5241-PS/4 occasionally 
wrinkled the top portion of the paper. It 
didn’t damage the wax layers, but the 
wrinkles didn’t do much for the page’s 
appearance. 



Seiko Instruments 
ColorPoint PS 


T he ColorPoint PS has a low-slung de¬ 
sign that’s marred by a receiving 
tray that juts out from the base. There are 
three slot panels at the rear. The bottom 
slot has a standard parallel port, and this 
is the basic hardware configuration. The 


middle slot is for an optional multiport 
board with a DB-9 serial, a DIN-8 Local- 
Talk, and a second parallel port. The top 
slot holds extra RAM, so you can expand 
memory from 6 to 22 MB. 

Like the HT-500PS, it has an audible 
alarm signal that can be shut off from the 
front paneL The LCD panel has decent, 
informative messages. Flipping up a 
cover reveals a maze of arrow keys and 
no fewer than 16 buttons that serve as nu¬ 
meric keypad, function keys, and menu 
selection. Most of the time, you’ll leave 
the entire setup alone except for using the 
arrow keys to walk through the printer’s 
configuration menus. 



Tektronix 
Phaser II PXI 


C onsidering the different configura¬ 
tions of the button/LCD panels on 
the six other printers 1 tested for this re¬ 
view, it was interesting to see that the 
Phaser II PXi did not have such a panel. 
Instead, there are seven LEDs that indi¬ 
cate power, printer ready, error, paper 
jam, ink ribbon, cover open, and paper 
out. The ready light blinks as the Phaser 
II PXi reels in data. 

The usual three I/O ports and SCSI 
connector are located in the back, along 
with quite a few DIP switches that you 
would mostly use to force a hardware re¬ 
set or set the serial-port speed to a fixed 
1200 bps. As with the HT-500PS, this 
back panel comes off so that you can add 
SIMM RAM. 

The Phaser II PXi uses Adobe level 2 
PostScript. As the benchmarks show, 
this printer was clearly the fastest in most 
categories, with the exception of the 
Photoshop print and download. Perhaps 
most important, the printer’s output was 
a winner as well: Tektronix has spent 
many research dollars on color dithering 


technology, and it shows. The dithering 
of the scanned images and the color 
wheel are about the best that the BYTE 
Lab has seen. 

Rainbow’s End 

Color printing has certainly improved in 
the past several years. Simply put, the 
output looks a lot better. Scanned images 
appear less muddy and less flat than 
those that were produced with older 
printers. Printing performance has im¬ 
proved, too: Even the slowest printer in 
this review group produced output sev¬ 
eral times faster than the now-ancient 
ColorScript 100. 

But there is still room for improve¬ 
ment. The wax-based inks on paper are 
prone to scratches and flaking, so it’s not 
likely that you’d use these printers to 
print a color newsletter. Instead, most of 
these printers will find homes in design 
shops or in advertising agencies, where 
their output will be used only to proof the 
color artwork and other color items that 
are destined for final printing in books, 
magazines, and other press-printed ma¬ 
terial. 

Pantone-licensed printers, with the 
appropriate software, also allow you to 
fine“tune the colors in your output. This 
gives you a close approximation of how 
the final output will look. 

In this situation, the frailness of the 
wax pigments isn’t an issue. What’s im¬ 
portant is that your printer’s output 
allows you to catch glitches or mistakes 
before you send a file to be printed on a 
typesetter. Even at 50 cents per page, a 
thermal-wax-transfer printer reduces 
costs by keeping expensive errors to 
a minimum. In addition, these printers 
are also good for creating overhead 
transparencies for business presenta¬ 
tions. 

My runner-up choices are NEC's 
CoJorMate PS Model 40 and CalComp’s 
ColorMaster Plus 6603PS. The Color- 
Mate PS Model 40 did well in the bench¬ 
mark tests and costs less than the Phaser 
II PXi. However, its output quality is not 
up to that of the Phaser IT PXi, and its 
front-panel design is awkward. 

The ColorMaster Plus 6603PS has a 
middle-of-the-road performance and a 
middle-of-the-road price tag. The ma¬ 
chine is built like a tank, and its output 
quality is better than that of the Color- 
Mate PS Model 40. For those who relish 
the appearance of their output, the Color- 
Master Plus 6603PS is the better choice. 

But my personal favorite is Tektron- 
ix’s Phaser II PXi. It’s fast, and the com¬ 
pany’s dithering algorithms result in 
less-grainy scanned images and more 
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At last. A personal output device that com¬ 
bines the best features of a desktop laser 
printer with the ability to produce large format 
drawings. It's called ProTracer — a 
360 dpi desktop printer/plotter that 
produces A, B, as well as C-size output. 

ProTracer's speed and quiet oper¬ 
ation come from the latest Canon 
inkjet technology and an Intel i960 
processor. Drawings that take up to 
half an hour to print on a pen plotter 
take only five minutes on ProTracer! 

And, unlike other large format 
devices, ProTracer isn't limited to 


Optionat Printer 
Accessories 

HP-GL emulution ci^d 

$399 

Po^lScript language emulotiar card 

S499 

7 MB metnaiy upgrade 

S299 

A MB menrmry upgrod& 

S499 

8 MB mamory upgrade 

Sa99 

Sheer feeder 1 (100 sheet] 

$H9 

Sheer feeder Jr (100 sheer) 

SI 29 

PaclficTnlk 

SI 99 

(Appleldh interlace medule] 


'Sheet feeder f is required for use 



plotting. Start with the ProTracer base unit that 
incorporates resident IBM ProPrinter and Epson LQ- 
1050 emulations, as well as an ADI plotter driver for 
AutoCAD users. Then, depending on your needs, 
choose from a variety of optional accessories includ¬ 


ing HP-GL® 
and PostScript® 
language emulation cards. 

At Pacific Data Products, 
we're devoted to customer 
service. We offer a 60-day money 
back ^larantee of satisfaction, one 
year and optional extended warranties, 
and free lifetime technical support. 
Should you require a replacement unit 
while under warranty, one will be 
rushed to you immediately to mi n i miz e 
your downtime. 

If you'd like to expand your print¬ 


ing and plotting capabilities, call Pacific Data Products 
at (619) 597-3200 ext. 2112, Fax (619) 552-0889. 

PACIFIC DATA 

PRODUCTS 


Pacific Daid Products, Inc., 9125 Kchco Road, San Diego, CA 92121. PioTracor is i trarleniaik of PadUc Data Pioducts, Inc. PostScript is a registered tmdemark of Adobe Systems, Inc. Canon Is a registered 
riademark of Canon, Inc. Alt other trade names refetenced art tht iradtttwfks or regbiered tradtunarks of tht respeettvt manufacturer. Noxrie image courtesy of AutMiesk Inc, Tiger rendehng, aritst unknown; 
pktUEt ptirt of public domain. ProTracer uses the latest in high technology Innovation including PeeriessPige™, ttie advanced Imaging Dperating System from Peeriess. EUROPEAN OFFICES: Geneva Tel (41) 22 
41 26 SO, Fax (41) 22 41 06 63, Fratioe Tel (33) 1 39 23 20 (X), Fax (33) 1 39 63 31 20, U-K. Tel {44) 442 231414, Fax (44) 442 23 65 401992 Pacific Datii Products, Inc, 







COLOR AT A REASONABLE PRICE 


precisely toned colors in artwork. The 
front panel Is uncluttered and simple, but 
you have to remember to position the 
slider to the appropriate medium (ie., 
paper or transparency) before printing. 
It^s one of the pricier printers 1 tested, but 
its speed and results well justify the addi- 
tional cost. M 


Editor's note: Shortly before this article 
went to press, Tektronix introduced its 
new Phaser // PXe, a thermal-wax-trans¬ 
fer printer for $4995. The Phaser 11 PXe 
is nearly identical to the Phaser H PXi 
just reviewed here, but its lower price is 
achieved by using a 16-MHz AMD 29000 
processor. Also, maximum memory is 


limited to 8 MB, and the SCSI port is 
absent. 


Tom Thompson is a BYTE senior techni¬ 
cal editor at large. He has a B.S.E.E. 
from Memphis State University. Contact 
him on BIX as *‘tom_Thompson" or on 
AppleUnkas 'T. THOMPSON ." 


COMPANY INFORM ATION 


Brother International Corp. 

(HT^500PS) 

200 Cottontail Lane 
Somerset, NJ 08B75 
(908) 356-8880 ext. 4300 
fax: (908) 469^4415 
Circle 1131 on Inquiry Card. 

CalComp Computer 

Graphics Group 

(ColorMaster Plus 6603PS) 

2411 West La Palma Ave. 

Anaheim, CA 92801 

(714)821-2000 

Circle 1132 on Inquiry Card* 


General Parametrics Corp. 
(Spectra*Star Model 430) 
1250 Nimh St. 

Berkeley, CA 94710 
(510)524-3950 
fax: (510) 524-9954 
Circle 1133 on Inquiry Cord. 

NEC Technologies, Inc. 
(ColorMate PS Model 40) 
1414 Massachusetts Ave, 
Boxborough, MA 01719 
(508) 264-8759 
fax: (508) 264-8000 
Circle 1134 on Inquiry Cord. 


Oce Graphics USA, Inc. 
(G5241-PS/4) 

385 Ravendale Dr. 

Mountain View, CA 94039 
(415) 964-7900 
fax: (415) 961-6152 
Circle 1135 on Inquiry Cord. 

Seiko Instruments U.S.A., Inc. 
(ColorPoint PS) 

1144 Ringwood Court 
San Jose, CA 95131 
(408) 922-5800 
fax: (408) 922-5840 
Circle 1136 on Inquiry Cord. 


Tektronix, Inc. 

(Phaser II FOCi) 

26600 Southwest Pkwy, 
Wilsonville, OR 97070 
(503)685-3150 
fax: (503) 685-3063 

Circle 1137 on Inquiry Card. 



finds the documents you need 
faster than you ever thought possible. 

Locate and use textual data anywhere on your 
hard disk or network in mere seconds. 

"‘ISYS replaces Zylndex far DOS as the industry standa rd for 
unstructured DOS text retrieval programs. ” PC Sources ii/ai 


hvoii fasler iuid more flexible I ha a before! 


U sii ally, t he time you want to find information m'ost Is .when you’re in 
the middle of something. Without exiting your work, popup ISYS, gel 
what you need, then copy and paste it into w'hatever you’re wwktng on! 

*LJSYS is (IS fast as lighimng..Meanly and intuitively designed, 

’ which makes it ari easy program to use. Info World 9/23/91 

**ISYS. ..offers good search opUotts and a wide range of features * ^ • 

for the modest price of $395." PC Week 5/20/91 

"\..fast, easy to set up and use, and very potverfid*" PCM Magazine 12/91 

Circle 186 on Inquiry Card (RESELLERS: 187). 

Souih Cherry feireel* Suite 220 • Denver, Colorado S0222 - (303)394-1)091 Fhx (303)3944)090 


venstoN 


Free Working Demo Disk 

1 - 800 - 992-4797 

• iBITEI FreeQemoteioad 

OEIIOIIK^I 617*661 >9767* 









©Eastman Kodak Company, 1992 


THEGREJir 

PRIITER BONUS: 


The Kodak Ektaplus 7016 printer gives you a built-in bonus of a convenience copier and, till August 31, 
it comes with a whole array of other bonuses! 


Here's a high-quality 16PPM printer with the incredible convenience of a built-in Kodak copier. 

No wonder it won a Byte Magazine Award of Merit. Imagine the increase in your work 
group's productivity with a device that supports both MS DOS and Macintosh computers, simulta¬ 
neously, through four prin ter ports. If that isn't enough, plug a fax board in to your PC or MAC compu ter, 
and the Ektaplus 7016 printer becomes a plain-paper fax machine! 

Just for the summer of'92, the Ektaplus 7016 printer comes with an impressive list of bonuses, including 
a deck of font cards, and supplies—toner and a photoconductor kit—that should lastyou a year. And, 
just in case you need an extra incentive to buy now, we'll throw in a $200 cash rebate. This offer ends August 31, 
so call now for the name of a dealer near you: 1800 344-0006, Ext. 4561. 

See us at PC Expo Booth 460. 
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Actual sLjte shown. 


Hardlock “ programmable, algorithmic 
response and memory option — ail In one 


GLENCO 




ENGINEERING INC. 

SERVING THE SOFTWARE fNDUSlRY SINCE r979 

270 Lexington Drive 
Buffalo Grove, Illinois 60089-6930 
(708) 808-0300 FAX 808-0313 
1^800-662-2543 


1 - 800 - 562-2543 


WHY 

SOFTWARE 

COMPANIES 

ARE 

CHOOSING 

HARDLOCK 


HARDLOCK’ 

The Preferred Protection System! 


Developers Say... 

"Since the Hardlock uses an algorithmic 
response chip, I am assured of the 
highest level of protection. Also, the 
optional programmable memory 
means I can keep custom 
configurations in Hardlock 
rather than in a file. I can 
protect my .EXE or .COM 
files directly and/or incorporate 
Glenco’s high level language interface routines into my software. 
And, I feel confident I’ll have Clenco’s support if I use other 

programming languages.” 


End Users Say... 

"Hardlock allows me to backup my 
software investment. 
I just plugged 
Hardlock into the 
printer card, 
connected the 
printer cable, 
and forgot about it. 
Since Hardlock 
doesn't require a 
battery, I am 
assured of reliability 
and no down time. 


Accountants Say.. . 

"Hardlock provides our 
company with a healthier bottom 
line. Since our software can’t be 
copied, our revenue has steadily 
increased. The unique pro¬ 
gramming board allows us to 
program the Hardlock in seconds. 
This ensures optimum delivery 
schedules from Clenco and a lower 
inventory cost for us. Hardlock’s 
field programmable feature 
means a single Hardlock can 
protect more than one product,” 


A R D L 0 C 


H 


R>r a dislrlbulor In Europe contact, FAST electronic GmbH 49^&9-539B00-3O FAX 49^39-539600^0 

Per International information circle 106, For End-User information circle 107 on Inquiry Cord, 
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REVIEWS 


APPLICATION 


Looking for Answers? Ask Muse 



DON CRABB 


O ccam Research's Muse is an inno¬ 
vative Macintosh program that 
combines database and spreadsheet 
functions with a natural-language query 
tool. Because it facilitates analysis by 
making it easier to get through tons of in¬ 
formation and find what you’re looking 
for, Muse could help many managers and 
executives do their jobs faster, cheaper, 
and better. 

Muse is one of the most impressive ad 
hoc data-analysis tools available today. It 
combines an internal database engine, 
data dictionaries, an EngUsh-like query 
system, what^if capabilities, and chart¬ 
ing tools. This is an enterprise-wide pro¬ 
gram that you can use to view and ana¬ 
lyze data from different locations. For 
example, you can tap into a database on a 
mainframe or an office file server and 
pull the information into your Mac. 

Since Muse is an ad hoc data-analysis 
tool, you make it do your bidding by ask¬ 
ing it questions. In the Script window, 
which looks something like a sheet of 
ruled notebook paper, you can type the 
query *‘How many copies of Product X 
did we sell in Europe last year?’’ On the 
next line, you get Muse’s reply, which is 
based on information the program ex¬ 
tracts from a database. You also use the 
Script window to define relationships in 
your data. The Script interface takes 
about 2 seconds to figure out. 

The program’s large built-in lexicon 
helps prevent it from falling into the trap 
of other natural-language parsing prod¬ 
ucts: not understanding enough English 
words. Muse can evaluate the declara¬ 
tions or the questions you pose in the 
Script window by using its lexicon, by 
searching custom lexicons, by working 
with its built-in arithmetic functions, or 
by accessing data in its relational data¬ 
base. T found that it makes few mistakes. 

Changing the program’s knowledge 
base is relatively easy. You can add math¬ 
ematical formulas. Boolean operators, 
constants, relational operators, and other 
functions to Muse’s lexicon of more than 
1000 definitions. 

Because it is equipped with its own 
reference library, Muse can easily han¬ 
dle things such as unit conversions. You 
could, for example, ask it, “How many 


kilometers in 500 miles?” Muse already 
understands things like chemical formu¬ 
las, the periodic table of elements, physi¬ 
cal measurement systems, and other use¬ 
ful data (rather like the big tables you 
find in an almanac). 

Pour Data into DalaBooks 

Muse stores the data you want to analyze 
in DalaBooks, which are relational data¬ 
bases, These collections of information 
can sit on a file server, accessible to ev¬ 
eryone on the LAN (they can be pass¬ 
word-protected). Each one can contain 
data created within Muse or data from 
any number of other sources. You can 
import data from most popular databases 
and spreadsheets. The program supports 
common formats, such as DBF, WKS 
and WKl, SYLK, DIF, ASCII, delimit¬ 
ed text, and fixed-field-length text. Each 
DataBook can hold up to eight dimen¬ 
sions. Muse lets you organize DataBook s 
of up to 64,000 homogeneous or hetero¬ 
geneous data structures each, 

Muse works with Apple’s Data Access 
Language and with Fairfield Software’s 
Clear Access program, both of which im¬ 
port data from SQL (Structured Query 
Language) databases into Muse Data- 
Books, I tested the Clear Access connec¬ 
tion using a Sybase database running on 
a Next server. I was able to import data 
from the Sybase tables and use it to create 
DataBooks and WorkBooks. During 
testing, I also imported DIF, SYLK, and 
WKS files from other networked Macs 
and from the Next machine. 

Setting up DataBooks will likely be 
considered a black art by many Musers. 1 


■ WH AT MUSE IS 

It's 0 data-analysis package 
for the Mac that combines some 
dotabase^ spreadsheet^ 
and charting functions with 
English-language query taals. 

■ LIKES 

Query system, what-if 
capabilities^ relational database 
engine^ hooks to mainframe 
databases, and customization 
copobilities. 

■ DISLIKES 

limited display of dimensions; 
difficulty of setting up DataBooks. 

■ RECOMMENDATION 

If you have Macs and need to 
access, query^ and analyze data 
from different sources, buy Muse. 

■ PRICE 

$695 

■ TOR MORE INFORMATION 

Occam Reseorch Corp. 

42 Pleasant St. 

Wofertown.MA 02172 
(617) 923-3545 
fax: (617) 926-3262 
AppleLink: OCCAM. HELP 

Circle 1228 on Inquiry Card. 
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ASK MUSE 


recommend that the chore be left to those 
in an organization who already under¬ 
stand how relational databases are de¬ 
signed. Even though the Muse reference 
manual makes a valiant effort to demys¬ 
tify the whole thing. Muse DataBooks 
are as serious as a heart attack and a pain 
to create. 

The Spreadsheet Interface 

Muse displays data in a spreadsheet for¬ 
mat called a WorkBook, Although Work- 
Books serve as data depositories, their 
primary function centers around analy¬ 
sis. Within a given WorkBook, you can 
pretty much flop around and evaluate 
your data any way you like, as if you were 
in a natural-language spreadsheet. You 
can fill WorkBooks either with data 
from a DataBook or with material that 
you've keyed in directly. 

To work on data, you can use formulas 
or built-in arithmetic transformations. 
With the what-if tools, you can speculate 
on the effects of changes. (If, for exam¬ 
ple, you lower the CEO's compensation 
rate, what does that do to the bottom 
line?) You can create whole sections of 
speculative data, just to see how it plays 


A 

llnyone who 
needs to sift through 
lots of data will find 
Muse helpful. 



out, and Muse will keep special track of 
it so it doesn't alter your real data. 

The program has a good set of chart¬ 
ing and graphing tools (see the screen)* 
As you'd do with a spreadsheet, you 
select the data you want to graph and then 
pick your chart type. Muse can draw 
two- or three-dimensional charts and an¬ 
imated graphs (time-series data can real¬ 
ly benefit from that). 

Needed: FPU, a Serious Mac 
Muse needs an FPU. The program comes 
in FPU and non-FPU flavors, but I would 


not recommend running it without a co¬ 
processor. If you expect to do complex 
graphing, you will fall asleep waiting for 
the machine to finish the floating-point 
machinations it must go through using 
Apple's SANE (Standard Apple Numer¬ 
ic Environment) routines without assis¬ 
tance from an FPU. The difference in my 
tests on a Mac Ilsi (with the Apple Nu- 
Bus/68882 FPU card alternately in¬ 
stalled and removed) showed the consid¬ 
erable improvement the FPU made to 
complex graphing performance. Graph¬ 
ing was faster by as much as 50 percent 
with the FPU. 

You'll need a serious Mac* While Oc¬ 
cam recommends a 68030^ or 68040- 
based Mac with a 40-MB hard drive and 
5 MB of RAM, I'd say the minimal con¬ 
figuration to keep you sane would be a 
Mac Ilci with 16 MB of RAM, a 160-MB 
hard drive, and an accelerated 24-bit 
monitor to display those snazzy animated 
graphs. You can run Muse with System 
6.0.5 or higher, but Occam recommends 
System 7.0. You will also need a network 
connection so that you can import data 
from your databases sitting elsewhere or 
import simpler data (like Lotus L2-3 



T^ub lamp and 

want vivid colai* an affordable printer/' 

"C7 want vivid color from an affordable printer/' 
want vivid color from an affordable printer/' 
that doesn't work call i-800^35“6l00/ Dept, 22 





The Phaser™ 11 PXe color printer produces J6.7 million of the world's brightestp most vivid colors. It prints at 300 dpi onto transparencies or paper using 
PostScript Language-Level 2. It works with PC or Mac applications, it's fast, it's networkable and at 14995, unexpected^/ affordable. Rub for awhile, then call. 

Tektronix 

/ 
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ASK MUSE 


WKS files) that’s sitting on the office 
file server. 

Quirks 

Although others have reported some 
error-handling flubs with Muse 1.0, I 
could not duplicate these miscues. In¬ 
deed, Muse was a heck of a lot more sta¬ 
ble than some of the tried-and-true data- 
analysis and reporting software I use 
regularly. Muse does have a couple of in¬ 
ternal problems that should be fixed: 
Leading zeros are not permitted in lexi¬ 
cons, and Muse doesn’t store dates as 
real numbers (so you cannot chart them). 

One interface quirk that bothers me is 
the limit on the WorkBook dimensions 
that you can display concurrently. Al¬ 
though Muse can show as many as eight 
dimensions of data, it will show only 
four at the same time in one WorkBook. 
Because of this limit, you can’t display a 
WorkBook in which all eight dimensions 
contain real data vectors on the screen 
simultaneously. That makes anything 
more than two-way comparisons tough, 
since you are navigating through the ad¬ 
ditional dimensions as if they were pages 
or chapters of a book. Occam needs to 


improve on this display metaphor to 
make it easier to visualize multidimen¬ 
sional data. 

Who Needs Muse? 

The most critical issue with Muse is not 
its prowess but its applicability. Anyone 
who needs to sift through lots of data— 
from financials to survey results to base¬ 
ball statistics—will find Muse helpful. It 
can be particularly good at examining 
scientific data (with its graphical orien¬ 
tation and scientific lexicon) and at busi¬ 
ness forecasting (where the query lan¬ 
guage will allow exploration of some 
pretty amazing what-ifs). 

The critical implementation issue with 
Muse is the DataBooks. Corporations 
will want to build many DataBooks from 
their SQL tables and other big-iron data 
and stick these DataBooks down on de¬ 
partmental servers, where Muse users 
can access them. Frankly, even with de¬ 
cent connectivity tools like Clear Ac¬ 
cess, if you have to build the DataBooks 
yourself by importing data from a SQL 
table or even from more prosaic sources 
like a dBase DBF file or Lotus WKS file, 
you’ll be much less likely to use Muse as 


it’s intended. The data-import function, 
like that in most data-analysis products, 
will numb you into submission if you 
aren’t careful. Importing can be tedious 
with Muse because you have to spend a 
lot of time setting up the import filters. 
Better let your IS jocks put together some 
institutionally important set of Data¬ 
Books that you can start with. 

Muse is not magic. But it does give IS 
managers some good tools for getting the 
data from the mainframe to the local 
Mac server, including its own flat-file 
data loader as well as SQL hooks, cour¬ 
tesy of Fairfield Software’s Clear Access 
SQL system and Clear Links code. This 
is a new kind of tool that executives and 
managers need to explore. If you’re using 
Macs and need to do ad hoc analysis of 
data from different sources, you should 
buy Muse. ■ 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. He is also a BYTE consulting 
editor and the author q/* Mac Week Guide 
to System 7. He can be reached on BIX as 
*‘decrabb. ” 
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The Pledge poster, 
Efidded "Last Turn, Tour 
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and is printed on recycled 
30 ib. cover texnired 
ert stock. 


Last December, an urgent pledge to save the planet was uunched by the Earth Summit '92 — 

OFFiaALLY KNOWN AS THE UnUED NaTIONS CONFERENCE ON ENVIRONMENT AND DEVELOPMENT (UNCED). ThIS 
UNIVERSAL CALL PRECEDES THE UPCOMING EARTH SUMMIT, WHERE 174 WORLD LEADERS WE.L MF^T IN RiO DE JANEIRO 

THIS June to discuss how to halt the mounting degradation of the Earth's land, sea and air, and 


ADVANCE ECONOMIC GROWTH THROUGH SUSTAINABLE DEVELOPMENT. 


The official poster to promote the Earth Pledge has been created by 
renowned artist Robert Rauschenberg, and donated by the Robert 
Rauschenberg Foundation. It can be yours for only $ 19 if you act quickly 
by calling the toll-free number below. Soon to be a coUector’s item, this 
beautiful expression of support for this important summit will mean so 
much more when you make it your own. Call l-8fl(h528-5400 and order 


your Earth Summit '92 posters today! Or write the Earth Summit Pledge, 
specify the number of posters you want with an enclosed check for the 
appropriate amount (include $3.00 for shipping and handling per order), I 
and send it with your name and the address to: Ivy Hill Corp., 4800 So. ^ 
Santa Fe Ave., Los Angeles, California 90058. Att: Fulfillment Dept. Make 
check payable to the Earth Summit Pledge, Allow 4^3 weeks for delivery. 
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APPLICATION 


Database Publishing with Style 


JAIMES E. TOWELL 


T urning database information into a 
good-looking document can be a te^ 
dious, time-consuming task, even 
with a good report writer. Enter two 
database publishing programs: Ventura 
DataBase Publisher (VDP) and Page- 
Ahead. Both are Windows programs that 
let you take gallons of data, funnel it 
through a desktop publishing package, 
and generate an attractive report. Both 
offer features that make converting data 
into a polished catalog, directory, or 
price list an easy operation, even for peo¬ 
ple without programming skills or exten¬ 
sive database experience. 

The trouble with standard database re¬ 
port writers, even add-ons such as R&R 
Relational Report Writer, is that they 
don’t offer the sophisticated formatting 
and layout tools found in desktop pub¬ 
lishers. The trouble with desktop pub¬ 
lishers is they don’t let you tag specific 
text—a last name or a title, for example— 
across a whole document all at once; you 
have to format or stylize each text string 
individually. This can be a Herculean 
task when working with a large database. 

Database publishing combines the re¬ 
trieval features of a database with the ty¬ 
pographical power of a desktop publish¬ 
ing package. VDP and Page A head let 
you specify which records you want and 
how they should be sorted. You can set 
fonts and formatting features and then 
export the results to a desktop publisher 
to perform the actual printing. 

For example, VDP can publish data 
stored in DBF (dBase) files or convert 
data from a flat ASCII, SDF, or CDF 
file. The program can pour data into 
Ventura Publisher 2.0 and higher, Page¬ 
Makers. 1 and higher, and any version of 
Interleaf. (A GEM version is also avail¬ 
able.) Page Ahead 1.1 supports DBF and 
Oracle files. It prepares data for use with 
PageMaker 3.x and 4.x; with the latest 
version, 1,1, it now works with a variety 
of word processors. 

These two programs will save you 
considerable time and eneigy when you 
have updated your database and are 
ready to generate a new version of the 
output. They let you reuse layouts and 
text styles. To create an updated publi¬ 
cation, you simply import the updated 




Screen 1: The 

foreground shows 
record selection in 
Ventura DataBase 
Publisher. The 
background 
the flow'chart-like 
method of guiding 
you through the 
process. 


database into your database publishing 
package; a new edition is ready for print¬ 
ing. If you need different versions of the 
same document (e.g., a regional direc¬ 
tory and a company wide version), you 
just change the selection criteria from 
within the database publishing package. 

Ventura DataBase Publisher 3,1 

Either with a pull-down menu or with 
icons in a flowchart format (see screen 
1), VDP leads you through all the neces¬ 
sary steps of producing a report: select¬ 
ing and viewing the database, choosing 
a process method (the publishing soft¬ 
ware), selecting records, sorting data, 
selecting fields, assigning field attri¬ 
butes, setting global attributes, and pro¬ 
ducing the output. 

When you select a database, VDP dis¬ 
plays a window showing the field names 
on the left and the values for the first 
record on the right. You press buttons to 
move to the first, last, next, and previous 
records, or you can jump to a specific 
record using a search value. VDP and 
PageAhead don’t let you change values in 
the database—you can only view them. 

The next step in VDP is to select the 


process method. Besides choosing which 
desktop publisher to use, you can give 
VDP specific formatting commands: 
Add tabs after each field to create a quick 
columnar report or add an em space be¬ 
fore each field and a carriage return at 
the end of each record so text will wrap 
from line to line, depending on how you 
set up the desktop publishing program. 

Using on-screen push buttons, you 
then select which records are to be in¬ 
cluded. You can select records that match 
or fail to match one or more conditions. 
You pick the field name from a list box, 
specify matching conditions in another 
box, and push radio buttons to select the 
condition (equal to, less than, and so on). 

Sorting records is not complicated: 
From a list box, you select the field and 
specify ascending or descending order. 
You can specify the type of sort, such as 
ASCII, or use a custom sort table. The 
custom option lets you specify letters 
with the same weight; you can use this to 
let E, e, and e sort together. You can also 
specify how to sort numbers: as numer¬ 
als or as characters. And you can capture 
a first-letter change, which is useful for 
personnel or phone directories. 

continued 
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In the next step, you set field attri¬ 
butes. This is where VDP really shines. 
Here you assign database publishing tags 
to a field, text to print before or after the 
field, formatting commands, and wheth¬ 
er a field should be used for a heading. 
You can set single or multiple fields as 
headings. You can tell the program to 
print a heading only when it changes or 
if any field within a multifield heading 
changes. You can set a field’s capitaliza¬ 
tion rules—capitalizing each word, capi¬ 
talizing just the first letter in a sentence 
or phrase, or setting text as uppercase or 
lowercase. 

If your database contains abbrevia¬ 
tions or codes, you can specify a dictio¬ 
nary to convert the data when published. 
This is called a field substitution dictio¬ 
nary. For example, if the department 
field in your database contains a code, 
such as “45,” you can tell VDP to print 
“Systems Development” instead. You 
don’t touch the original data; you merely 
convert it when it is published. 

VDP also provides word substitutions. 
Unlike the field substitution dictionary, 
which works on the entire contents of a 
field, the word substitution dictionary 
works on words within fields. For exam¬ 
ple, you can enter #1.23 in the database 
and print £1.23. String substitution is 


■ WHAT DATABASE PUBLISHERS DO 
They take raw information from a 
database^ funnel it into o desktop 
publishing program^ and help 
you turn it into o good-looking 
report. 

■ LIKES 

Ease of use^ ability to stylize text 
strings across an entire document, 
and sorting capabilities. 

■ DISLIKES 

Ventura's lack of support for 
word processors; PageAhead's 
high learning curve. 

■ RECOMMENDATION 
Although both packages can be 
recommended, PageAhead excels 
for its greater publishing 
capabilities and better use of the 
Windows environment. Ventura 
DataBase Publisher well serves 
Ventura or Interleaf users. 


used with capitalization rules so that Mc¬ 
Donald, for example, is not changed to 
Mcdonald. PageAhead allows the same 
option, as well as “regular expressions” 
for more powerful replacement rules. 
But VDP makes it easier to implement 
substitutions; it offers you fewer options 
and has a less confusing interface for this 
procedure. 

Individual field formatting (i.e., type 
style, fonts, and so on) is tricky. Using a 
custom keypad on the screen, you click 


■ PRICE 

Ventura DataBase Publisher 3.1, 
$295 

PageAhead 1.1, $295 

■ FOR MORE INFORMATION 

Ventura Software, Inc. 

15175 innovation Dr. 

San Diego, CA 92128 
(800) 822-8221 
(619) 673-0172 
Circle 1229 on Inquiry Card. 

PageAhead Software Corp. 

2125 Western Ave., Suite 300 

Seattle, WA 98121 

(800) 967-9671 

(206) 441-0340 

Circle 1230 on Inquiry Card. 


Screen 2: 

PageAhead uses a 
spreadsheet-like 
interface, in the 
Query Table (top), 
you select records; 
the Answer Table 
(middle) shows 
you the results; 
and the Work 
Table is where 
you specify text 
formats and 
styles. 


on the features you want to set. You can 
control the formatting characteristics 
each button represents. Unfortunately, 
with only three characters to work with 
on each key, the buttons’ use may be¬ 
come obtuse: While Bid means bold, Hlb 
is less obvious (it means hard line break). 

When you have finished formatting, 
you’re ready to create the actual output 
file. VDP creates a text file and a “chap¬ 
ter” file. The .TXT file is displayed in a 
scrollable window, but it doesn’t appear 
formatted. Rather, you see Ventura Pub¬ 
lisher’s formatting characters, such as 
<9> for a tab. PageMaker users will 
create two files: a .DBP and a .PM4 or 
.PM3 file (depending on which version 
of PageMaker you’re using). Interleaf 
users get two .DOC files. Neither VDP 
nor PageAhead gives you a WYSIWYG 
preview before pouring the data into the 
desktop publisher. 

PageAhead 1.1 

PageAhead offers many of VDP’s fea¬ 
tures but has a unique interface that of¬ 
fers greater visual feedback about the 
final output. It uses three spreadsheet¬ 
like displays: one to show the field names 
and enter conditions, another to show the 
result of these conditions, and the last to 
control the actual display of data (see 
screen 2). 

The first step in the process is to select 
a database. A Table Information window 
shows each column (field) name, its type 
(decimal, character, or date), and data 
length. Here you use PageAhead’s first 
spreadsheet, called the Query Table. The 
field names are displayed in the column 
heading, along with a check box. 

Here’s an example of how this part of 
the program works. To select depart¬ 
ments less than 100, enter <100 in the 
first row. You can enter AND conditions 
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EXCESS 

and 

OBSOLETE 

INVENTbRV 


Frankly Fenian, when / named 
you Manager of excess inventory, 
this isn't whai / had in mind. 


Turn your excess inventory into 
a substantial tax break and help 
send needy kids to college as well. 


Call for your free guide to learn how 
donating your slow moving inventory can mean 
a generous TAX WRITE OFF for your company. 


Call 708-690-0010 
Peter Roskam 

Executive Director 

P.O. Box 3021, Glen Ellyn, IL 60138 FAX (708) 690 0565 
Excess inventory today...student opportunity tomorrow 




cia 
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by placing two conditions in the same 
row, such as >100, <500. More than one 
condition can be entered in the same row 
(Sales < 1000, Department > 100) to 
include records that meet both condi¬ 
tions. If a record meets a condition on 
either of different rows, it is included. 
In addition. Page A head supports the re¬ 
lational operators IS NULL, IS NOT 
NULL, LIKE, and NOT LIKE (the last 
two are for pattern matching). 

This query-by-example mode is the 
default. Page A head offers a mode for 
entering SQL (Structured Query Lan¬ 
guage) commands. You may want SQL 
mode if you are entering SQL extensions 
specific to a particular DBMS or enter¬ 
ing complex entries (e.g., correlated sub¬ 
queries). You can also view your query- 
by-example request in SQL mode to see 
how the translation is handled. 

PageAhead allows you to combine in¬ 
formation from two or more tables by 
joining the databases on common col¬ 
umns. Whereas VDP handles a single 
DBF file, PageAhead allows for rela¬ 
tional processing. 

When all conditions and check boxes 
are complete, you ask PageAhead to 
“query now” and it will give you an 
Answer Table. This shows the data re¬ 
trieved by the query. It is for reference 
only; you can modify the table display 
but not the data itself. A form view lets 
you view any row of data in a data-entry 
form (one field and its value per line). 

If the Answer Table shows you the 
data that you expect, the next step is 
to add the formatting commands. You do 
this by opening up the last of the three 
spreadsheet views, the Work Table. 

The Work Table contains the same 
data in the same initial order as the 
Answer Table but provides several but¬ 
ton bars. Clicking on the style bar gives 
you a menu of formatting tags, such as 
paragraph style, column style, font, font 
size, and color.* The button bar contains 
three groups of buttons that provide 
shortcuts for layouts and replacements 
(e.g., capitalization and text substitu¬ 
tions). A set of layout-related buttons dis¬ 
plays symbols to determine how data is 
separated (e.g., tab or new line). 

PageAhead makes good use of the 
Windows environment. It’s more graphi¬ 
cal than VDP. Within the Work Table 
you can click and drag columns to re¬ 
arrange them. You can change column 
widths by pointing to a boundary line be¬ 
tween columns and dragging it until it’s 
the width you want (or you can select a 
numeric value from a pull-down menu). 

To sort data, you select the Sort menu 
option. A list of available columns is dis¬ 


played. Click on the fields you want to 
sort on (up to 10), and they fill the “Sort¬ 
ing columns’’ list box. Pressing the Up or 
Down buttons allows you to rearrange 
the order of the sort fields selected. 

Besides letting you choose ascending 
or descending order, PageAhead offers 
several unique sort options. You can sort 
a report on a field in the Answer Table or 
in the Work Table—including fields that 
do not appear in the report itself. You 
can also sort on what PageAhead calls 
“underlying data.” For instance, Page- 
Ahead displays data as text, even for 
dates, but it will sort a field based on its 
actual type. Therefore, a text sort would 
display April 1 before March 1; when 
sorting by underlying data, PageAhead 
sorts the column according to the value 
in the field, so March 1 appears before 
April 1. 

PageAhead also lets you create a sum¬ 
mary, using operators such as MIN, 
MAX, SUM, COUNT, and AVG. This 
allows you to select two fields, such as 
department and annual sales, and gener¬ 
ate an Answer Table summarizing sales 
by department. 

When it comes to formatting, Page- 
Ahead lets you separate fields by tabs 
(the traditional approach) or group fields 
into a paragraph. At the end of each para¬ 
graph, PageAhead inserts a hard return. 
A pop-up window lets you specify text 
before and after each field, including 
spacing. If data is not present in the field, 
the text can be suppressed. 

Formatting overrides can change para¬ 
graph or column styles when the value is 
found in a table. When a TERMS field 
contains “LIMITED OFFER,” for ex¬ 
ample, you can print the text in bold. 
PageAhead can incorporate graphics in 
the final output, so a database field con¬ 
taining the filename of the graphical 
image can be interpreted to display the 
actual image in the final output. 

Like VDP, PageAhead lets you replace 
data (e.g., “Southern Region” instead of 
“region 4”) for entire fields or for just 
portions of text. You can delete data, too, 
so you can keep only an employee’s last 
name in a full-name field. Another re¬ 
placement option allows you to rearrange 
data, so that A Tale of Two Cities sorts as 
Tale of Two Cities, A. 

Like VDP, PageAhead lets you spec¬ 
ify capitalization rules and exception 
tables. A Separator Table stores the char¬ 
acters used to delimit words, and by de¬ 
fault it includes characters such as (, [, /, 

and -I-. 

When you are ready to go to Page¬ 
Maker, you save the PageAhead file, 
open PageMaker, and bring in (“place,” 


in PageMaker parlance) the tagged data¬ 
base file. 

PageAhead 1.1 can prepare files for 
Windows word processors, too. Si>ecific 
directions are provided for Microsoft 
Word for Windows 1.1 and 2.0, Word¬ 
Perfect 5.1 , Ami Pro 2.0, and other word 
processors supporting RTF (Rich Text 
Format). It will also work with files for 
DOS word processors, including Word 
5.0 and 5.5, WordPerfect 5.0 and 5.1, 
and others supporting RTF. 

Which One? 

VDP and PageAhead let database nov¬ 
ices easily specify which records they 
want to include in a document. Both 
products are also good for anyone who 
does not have update access to a database 
but needs to change the way information 
is presented in print. You can change the 
look of the published data without modi¬ 
fying the original data itself. 

VDP is easier to use than PageAhead, 
and its flowchart approach makes it eas¬ 
ier for novices to get up and running 
quickly. VDP’s variety of dictionaries 
and exception tables should be sufficient 
to modify the output of all but the most 
demanding reports. 

Both programs support PageMaker. 
VDP also works with Ventura Publisher 
and Interleaf; PageAhead does not. But 
PageAhead does support several word 
processors; VDP does not. 

PageAhead has several unique fea¬ 
tures, including the ability to work with 
relational databases, gathering data from 
more than one database. It also sports a 
stronger feature set—you have more op¬ 
tions and control with PageAhead, but 
the trade-off is a higher learning curve. 

If you routinely have to turn raw data 
into polished reports, you would do well 
to consider either of these programs. Of 
the two, I would pick PageAhead. It pro¬ 
vides more publishing-type capabilities, 
makes more use of the Windows environ¬ 
ment, and gives more visual feedback 
about how your document will look. 
VDP is more suitable for someone who is 
not a frequent user of desktop publishing 
or graphics programs and is mostly inter¬ 
ested in cranking out a report quickly. 
Ultimately, your selection will have to 
depend on which database and desktop 
publishing packages you prefer. ■ 


James E. Powell is president of Master- 
ware, Inc., in Seattle. He is author of De¬ 
signing User Interfaces (Slawson Com¬ 
munications, 1990). You can reach him 
on BIX c/o **editors, ” on CompuServe at 
70401,3642, or through MCI Mail at 
474-8814. 
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UNIX is changing the world of computers, 
the world of business - quite simply, 
changing the world. It's revolutionizing 
office automation. It's required for U.S. 
government computer contracts. It's the 
backbone of information strategies 
worldwide. 

That's why you need UwJfWoitlP - the 
magazine that keeps you up to date on the 
rapidly changing world of open systems 
computing. Each issue brings you the latest 
product trends and technical advances that 
can affect your business. The inside story on 
some of the biggest high-tech companies. 
Easy-to-understand programming tips and 
tutorials that can help your company use 
UNIX to its fullest. And unbiased hardware 


and software reviews to help you invest 
wisely when you buy, 

(fjVuWoJUO's in-depth features go beyond 
dry technical facts to show how the pieces fit 
together - to teli you whaf s important about 
the advances and strategies that are 
changing your world. And UwiWoUff 
consistently offers the freshest, most down- 
to-earth writing that you'll find in any 
computer pubhcation. 

Subscribe today and recieve the next 12 
issues of (fNflMfOflD for just $18.00 - half 
the regular newsstand price. Save even more 
by ordering for two or three years. You can't 
lose- every subscription to IftffXMfOftllP 
comes with a no-risk guarantee*. 


Subs(rib$ now! 

Call lolMree: 

1-800-257-9402 exi. 29 



If you're into UNIX, you need llNlXWCWlD 

' " McGraw Hill's of OFEN SYSTEMS COMPUTING 
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Two Tools of the QuickTime Trade 


TOM THOMPSON 

4 File Edit FrQject CIlD lUindOLus Q) M 



Premiere has been used to consolidate two QuickTime video dips and apply special 
effects. Clips can he viewed in their own windows (as in'the upper left part of the 
screen). The Project window (lower left) shows clips and information about them. 
The Construction window (most of the right side) shows a special effect (cross¬ 
dissolve) being applied to two video trach, plus an overlay in the Super track, Sound 
tracks are at the bottom. The Preview window (upper right) shows the assembled 
result. (Terminator 2 images courtesy of Carolco/Lightstorm.) 


O ne of the hottest tickets around fea¬ 
tures SuperMac Technology's Vid- 
eoSpigot and Adobe Systems’ Pre¬ 
miere, which debuted recently as two of 
the first tools for assembling QuickTime 
productions on the Macintosh. Video- 
Spigot is a real-time video digitizer on a 
NuBus board, and Premiere is movie¬ 
making and editing software that lets you 
combine audio and video. 

If youTl recall, Apple’s QuickTime 
gives the Mac OS a protocol for manag¬ 
ing time-dependent elements, such as 
audio and video, and it represents a giant 
step forward in the integration of multi- 
media and personal computers. With 
QuickTime, Mac users can handle mov¬ 
ing images combined with sound as they 
do other information on the Mac: by eas¬ 
ily copying and pasting material from 
one area to another. 

But before you can really take advan¬ 


tage of QuickTime, you need QuickTime 
data, or movies, VideoSpigoi captures 
live video into a QuickTime movie for¬ 
mat, and Premiere allows you to edit 
and merge these movies and audio data. 
These two products are sold separately. 
During my tests they performed nicely 
together and had me making QuickTime 
movies in a relatively short amount of 
time. 

But my experience using both a Qua¬ 
dra and a Mac Ilci also tells me there 
must be Quadras in QuickTime heaven: 
For performance's sake, you’re better 
off doing QuickTime work with the most 
powerful Mac you can get. 

At press time, other products, such as 
Diva’s VideoShop software, were about 
to reach the market. Also, a handful of 
QuickTime applications were available 
(see the text box ’‘Budget QuickTime 
Tools” on page 338), 


Digital Video and Audio 

The VideoSpigot board funnels in live 
video and audio signals, converts both to 
a digital format, and then saves this data 
to disk, all in real time. This is no mean 
feat considering that it captures and con¬ 
verts a screen of video (called si frame) to 
24-bit digital data. Furthermore, Video- 
Spigot continuously processes 30 of these 
frames per second for NTSC video (or 25 
frames per second for PAL, the Euro¬ 
pean standard). 

VideoSpigot does this by operating 
completely in YUV color space. YUV is 
a standard digital video format in which 
the frame information is encoded as a 
composite signal of chrominance and lu¬ 
minance data. This arrangement incurs 
no overhead or performance penalty be¬ 
cause there’s no video conversion be¬ 
tween the Mac’s native RGB space and 
the YUV format. For live NTSC video, 
VideoSpigot displays and records frames 
at fixed sizes from 160 by 120 pixels to 
320 by 240 pixels. For PAL, the frame 
sizes range from 192 by 144 pixels to 388 
by 288 pixels. You can record large im¬ 
ages at 640 by 480 pixels (NTSC) or 768 
by 576 pixels (PAL) from still video, 

VideoSpigot’s actual capture rate is 
determined by the frame size, whether 
audio is being recorded, the host Mac’s 
processing power, and the hard drive’s 
speed. Slower Macs will record video 
signals at lower frame rates. For exam¬ 
ple, a Mac Ilci will handle about 15 
frames per second. 

VideoSpigot follows the Mac tradition 
of easy installation: You pop the hood on 
the Mac, plug in the board, load the soft¬ 
ware, and go. The board has an RCA jack 
for video input; there’s no S-video con¬ 
nector, I tried VideoSpigot with two 
Macs in BYTE’s Multimedia Lab. The 
first was a Quadra 900 with 8 MB of 
RAM and a 160-MB hard drive. 1 used 
the Quadra’s built-in video. The second 
was a Mac Ilci with 8 MB of RAM, an 
80-MB hard drive, and an Apple 8*24 
GC display board. NTSC video came 
from a Panasonic AG-7750 Super-VHS 
VCR, a Pioneer videodisc player, or a 
Canon A-1 digital video camera. 

Dealing with audio input on the Qua¬ 
dra was just a matter of plugging a cable 
into the RCA sound jack on the com¬ 
puter’s back and selecting it in the Sound 
Control Panel, Getting sound into the 
Ilci was a tad more complicated: I had to 
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route the audio into an old Farallon Mac- 
Recorder and copy the MacRecorder 
Driver 1.0 to the Extensions folder. 

VideoSpigot conies with a recording 
and viewing application called Screen- 
Play. Using Screenplay to play the video 
on the Quadra. I got a 160- by 120-pixel 
window displaying the incoming color 
video in real time, with the audio blast¬ 
ing from the computer’s hefty speaker. 
On the other hand, the Mac Ilci was mute 
during recording, and the video display 
dropped frames as the computer strug¬ 
gled to keep up with the incoming data. 
This is because the ScreenPlay applica¬ 
tion disables the audio monitor on older 
Macs to prevent the computer from bog¬ 
ging down. Playing back a captured mov¬ 
ie revealed that the audio was recorded in 
the file. You’ll need an external speaker 
or TV to monitor the audio signal with 
this setup. The Quadra’s own monitor 
and audio are more than adequate. 

The frame-capture rate varies accord¬ 
ing to the Mac you’re using and what 
you’re recording. If you hold down the 
Option key when you start recording, 
ScreenPlay stores the frames into mem¬ 
ory rather than to disk. This improves the 
frame-capture rate but limits the record¬ 
ing time to the amount of RAM you have. 
On the Ilci, the frame rate varied from 
10 to 15 frames per second, depending 
on the storage destination (disk or mem¬ 
ory) and whether audio was being re¬ 
corded. On the Quadra, values ranged 
from about 22 to 30 frames per second. 

ScreenPlay provides basic editing 
tools. You can crop undesired sections 
out of the frame during the recording 
process. For example, while recording a 
letterboxed version of Terminator 2, I 
cropped out the black horizontal strips at 
the top and bottom of the picture to re¬ 
duce the file size. Other controls let you 
adjust hue and saturation of the video. 
But ScreenPlay provides no way to adjust 
the brightness or contrast. 

After you have recorded a video se¬ 
quence, a slider bar lets you use the 
mouse to move about the clip to a general 
area of interest; two buttons let you step 
forward or backward a frame at a time to 
zero in on an exact frame. A pair of In 
and Out bars lets you trim frames from 
the beginning or end of a clip. VCR-style 
buttons let you start and stop recording 
video data easily. Oddly, ScreenPlay 
doesn’t let you cut or paste clips. 


Once you’ve captured and trimmed a 
movie clip to your liking, you save the 
raw data in a VideoSpigot file, or you 
can compress it, reducing the file size as 
it’s saved in the QuickTime format. The 
VideoSpigot Extension supplies several 
compressor/decompressors for this pur¬ 
pose. You select a different bit depth 
(from black and white to millions of 
colors), the image quality, and the com¬ 
pression method from a dialog box. You 
can preview the effects these choices 
have on the clip before saving it. Current¬ 
ly, VideoSpigot uses Apple compressors, 
which compress at a ratio of 6 to 1. 

By the time you read this, SuperMac 
expects to be shipping a software up¬ 
grade that will yield compression ratios 
of 20 to 1. Still, the high-quality versions 
of QuickTime movie files tend to be 
huge: Several seconds’ worth can easily 
occupy 2 to 5 MB. If you plan to store 
more than a few short clips, you’ll want a 
hard drive that’s both fast (to help with 
the frame-capture rate) and large. 

Adobe’s Premier Editing Studio 
Once you’ve captured video clips using 
VideoSpigot, what do you do with them? 
This is where Adobe’s Premiere applica¬ 
tion steps in. The program, originally 
developed by SuperMac, is analogous to 
an editing studio, where you combine 
sound and video, along with special ef¬ 
fects, to make a complete movie. I was 
able to combine a variety of sounds, 
clips, and effects to make movies (see the 
screen). 

You start by importing the various 
components that you’ll need. These can 
be VideoSpigot clips, other digitizer 
boards’ QuickTime movies, sound files, 
and PICT images that act as mattes or 
overlays. The windows containing the 
clips have sliders and controls so that you 
can preview them and set In (starting) 
and Out (ending) points. Premiere uses 
32-Bit QuickDraw’s GWorld( ) traps, 
which provide two major benefits. First, 
they give you precise color control, espe¬ 
cially for dithering a 24- or 16-bit clip 
down into an 8-bit-deep graphics envi¬ 
ronment. Second, on those graphics ac¬ 
celerator boards that are equipped with 
eWorld () RAM, the movie data gets 
cached on the display board, resulting in 
faster screen updates and playback. 

Next, you load your choices into the 
Project window, which serves as a data 


ACTION SUMMARY 


■ WHAT VIDEOSPIGOT AND 
PREMIERE ARE 

SuperMac's VideoSpigot 
is a real-time video digitizer 
board that creates QuickTime 
movies. Adobe's Premiere is a 
program for assembling and 
editing QuickTime movies. 

■ LIKES 

VideoSpigot and Premiere 
complement each other 
as hardware and software 
components. Both are reasonably 
priced and easy to use. 

■ DISLIKES 

VideoSpigot needs brightness 
and contrast controls, and it 
doesn't let you cut and paste. 
Premiere needs Balloon Help 
to guide the novice; 8-bit audio 
output could be a limitation 
for some users. 

■ RECOMMENDATIONS 
Anyone who wants to use 
QuickTime for media integration 
on the Mac, and wants to do it 
now, should consider this winning 
combination. 

■ PRICE 

VideoSpigot: NuBus version, 
$599; Mac llsi and LC version, 
$499; Premiere, $495 

■ FOR MORE INFORMATION 

SuperMac Technology 
485 Potrero Ave. 

Sunnyvale, CA 94086 
(408) 245-2202 
fax: (408) 735-7250 
Circle 1221 Inquiry Card. 

Adobe Systems 
1585 Charleston Rd. 

P.O. Box 7900 
Mountain View, CA 94039 
(415) 961-4400 
fax: (415) 961-3769 
Circle 1222 on Inquiry Card. 
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QUICKTIME TOOLS 


Budget QuickTime Tools 


Y ou don’t have to be George Lu¬ 
cas or Steven Spielberg to pro¬ 
duce QuickTime movies. Sev¬ 
eral low-cost editors and players 
are available, and more are on the way. 

Popcorn, a freeware application from 
Aladdin Systems, lets you play Quick¬ 
Time movies and provides rudimentary 
editing operations, such as trimming 
sections out of QuickTime movies. Con¬ 
tact Aladdin Systems, Deer Park Cen¬ 
ter, Suite 23A-171, Aptos, CA 95003, 
(408) 685-9175. 

For those who need to make Mac 
software product demos or training 
tapes, there’s Spectator. It records Mac 
screen activity and stores it as a Quick¬ 


Time movie. You can save these movies 
as stand-alone applications that play 
themselves, much like self-extracting 
archives do. Spectator costs $200 and is 
available from Rock Ridge Enterprises, 
620 Hidden Valley Dr., Suite 102, Ann 
Arbor, Ml 48104, (313) 663-0706. 

Also from Rock Ridge Enterprises is 
VideoBeep, a $40 product that patches 
the system beep so, instead of the Mac 
just beeping, it plays a QuickTime mov¬ 
ie. It’s a neat hack that undoubtedly con¬ 
sumes lots of CPU clock cycles Jiist to 
present something on the screen when 
an alert app)ears. But it turns your ma¬ 
chine into something more entertaining 
than Just a 9-to-5 data bucket. 


container for PICT images, movies, and 
sound clips. Then you drag the desired 
clips into the Construction window. This 
window acts as an electronic storyboard 
where you assemble the final movie. 
Here you set the time interval when cer¬ 
tain clips of video or animation appear, 
apply special effects, and add or mix 
sounds. You have two video channels (A 
and B) to switch between: a track that lets 
you superimpose an image over the video 
(Super), and a special-effects channel 
(FX) that lets you specify what effect to 
apply to the A and B channels and when. 
You can lay three sound tracks onto a 
movie simultaneously, and you have sep¬ 
arate controls for each track’s volume. 

You have to crack the manual to figure 
out this entire process, but once you 
understand this sequence of importing, 
collecting, and assembling various clips 
into a final movie, you’ll be able to pro¬ 
duce slick QuickTime movies rapidly. 

Premiere does not store clip informa¬ 
tion in its project files; instead, the proj¬ 
ect files store pointers to the various clip 
files on your hard disk. If you delete the 
clip files from your computer, you lose 
them in Premiere as well. 

While Premiere can import 22-kHz 
stereo sound files, the current version is 
capable of outputting only 8-bit 22-kHz 
monophonic sound. This will be a draw¬ 
back for people who work on certain 
types of presentations; digital artists gen¬ 
erally agree that 16-bit sound is the mini¬ 
mum for professional-quality audio. 


Premiere supplies a bevy of special- 
effects plug-in modules. You Just click 
on the effects you want and drag them 
into the Construction window. You can 
determine when and how long an effect 
lasts by stretching the icon in the FX 
track. By double-clicking on the special- 
effects icon itself, you can modify its at¬ 
tributes. For example, a page-turn effect 
that simulates turning a page in a book 
has controls so that you can choose which 
video track is flipped away to another 
track, the flip sequence (forward to re¬ 
veal the scene or backward to hide it), 
and in which direction (from any of the 
four corners) the turn begins. Filters let 
you adjust the brightness and contrast of 
a clip, invert the image, apply gamma 
corrections, and more. Premiere accepts 
and uses plug-ins from Adobe’s Photo¬ 
shop program, and Adobe plans to re¬ 
lease information on the special-effects 
architecture so that third-party vendors 
can write additional modules. 

If you want to preview a movie, you 
can press the Enter key at any time and 
then wait a few seconds while the pro¬ 
gram assembles the elements. When the 
preview sequence looks good, you then 
“compile” the Construction window’s 
information into a QuickTime movie. As 
with Screenplay, you can adjust the bit 
depth of the result, the type of compres¬ 
sion to use when saving the movie, and its 
image quality. You can compile Just a 
section of the movie or the entire contents 
of the Construction window. 


Premiere does its Job handily as a 
QuickTime movie editor. It enhances the 
value of VideoSpigot by allowing you to 
correct the brightness and contrast of 
your clips and assemble the raw material 
into a finished, polished product. The 
program does not provide for time codes, 
so you can’t transport rough-cut Quick¬ 
Time movies to a professional editing 
system for final polish. 

Premiere’s one major flaw is its mad¬ 
dening tendency to have essential menu 
items be dimmed until you click in Just 
the right window or workspace. Imple¬ 
menting System 7.0’s Balloon Help, in 
which the balloons would explain why an 
item is dimmed (e.g., “You need to pick 
an object in the Super track to use the 
Transparency Settings”) would elimi¬ 
nate this frustration. 

Judgment Day 

Who needs these two QuickTime tools? 
Anyone who must capture data from dif¬ 
ferent sources and edit it into a profes¬ 
sional-quality presentation, such as a 
sales report with animated graphics or 
a training video. For example, a health¬ 
care company might create a document 
that uses video and audio to teach about 
electrocardiograms. The video material 
would show trainees what they might see 
on a scope in intensive care, while the 
sound would give them an idea of what 
they might hear using a stethoscope. The 
presentation’s creator could use Video- 
Spigot to capture the screen traces and 
sound and could then turn to Premiere to 
edit the captured data before pasting it 
into the final document. 

Keep in mind that QuickTime is at the 
edge of new technology, and that edge is 
somewhat rough. VideoSpigot and Pre¬ 
miere are very helpful tools, but they are 
limited by the constraints of QuickTime, 
particularly in the picture window’s size. 
Don’t expect the movies on your Mac 
screen to look like the movies coming out 
of your VCR. What’s most important 
about these tools is what they portend. 

VideoSpigot and Premiere comple¬ 
ment each other perfectly: VideoSpigot 
hardware creates QuickTime videos that 
Premiere then lets you put together in 
useful ways. Both products are practical¬ 
ly required for any serious QuickTime 
work. The possibilities are limited only 
by your imagination. ■ 


Tom Thompson is a BYTE senior techni¬ 
cal editor at large. He has a B.S.E.E. 
from Memphis State University and is a 
certified Macintosh developer. You can 
reach him on BIX as ”tom^thompson** 
and on AppleLink as ‘T. Thompson. ” 
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REVIEWS 


SOFTWARE 


RLN Spells Long-Distance Ethernet 


RLN*s exhaustive 
statistics make 
troubleshooting 
easy. 



BARRY NANCE 


W hen you're on the road or working 
at another site, information back 
on the office LAN doesn't grow 
less valuable; you still need access to 
central databases, mail, and other ser¬ 
vices. Unfortunately, you can't string a 
LAN cable between the home office and 
every remote location. You'll need to 
rely on telephone lines, and that means 
relatively slow modem connections. 

You've got a few alternatives in con¬ 
necting to a LAN through asynchronous 
lines. You can use remoteH 2 ontrol soft¬ 
ware, such as Microcom's Carbon Copy , 
which shuffles key presses and screen 
images across the phone line. Or you can 
use a special LAN remote-control pack¬ 
age, such as Novell's NAS (NetWare Ac¬ 
cess Server), which multitasks several 
remote sessions in a 386 or 486 PC but 
remains a remote-control program at its 
core. Or you can buy a LAN-aware mo¬ 
dem, such as the Shiva NetModem-E. 
This eliminates the smoke and mirrors of 
remote control by extending local-node 
status out to the dial-in machine. But 
such modems support only a few net¬ 
work protocols. 


In the end, the solution that comes 
closest to running an Ethernet cable di¬ 
rectly from site to site is RLN (Remote 
LAN Node), a MAC (media-access-con- 
trol) bridge from ICC (Intercomputer 
Communications Corp.). Although its 
memory usage is high, RLN outper¬ 
forms remote-control software in many 
applications without restricting you to a 
few protocols. 

The software turns a dedicated net¬ 
work machine into an RLN server to 
create the MAC-level bridge between the 


local network and the dial-in machines 
(RLN clients). The RLN client runs all 
applications on its own processor, with 
the distant network appearing to be 
locally connected. File-service packets 
alone travel across the phone line. 

The RLN server is a multiport LAN 
bridge. RLN can maintain up to 16 con¬ 
current connections with an optional ICC 
multiport serial board, or two simulta¬ 
neous connections without additional 
hardware. 

Looking into RLN 

The RLN server, a physical Ethernet 
node with a single Ethernet card, for¬ 
wards file-request packets from your re¬ 
mote PC to the file server. It acts like a 
router on behalf of its asynchronous cli¬ 
ents, each of which has a unique virtual 
Ethernet address. Network packets sent 
over the phone lines are presented on the 
local network with the (virtual) sender 
address of the remote client; packets on 
the network destined for any remote cli¬ 
ent are plucked off the network and dis¬ 
tributed to the appropriate client by the 
RLN server, RLN does not support net¬ 
work bridging or X.25 links in this re¬ 
lease. 

Between the remote PC and the RLN 
server, ICC uses the Point-to-Point Pro¬ 
tocol. PPP provides a method for trans¬ 
mitting datagrams over serial point-to- 
point links. It has three different compo¬ 
nents: a method for encapsulating data¬ 
grams over serial links, an extensible 
Link Control Protocol, and a family of 
Network Control Protocols for establish¬ 
ing and configuring different network- 


BVTE 


ACTION SUMMARY 


I WHAT ICC REMOTE iAH NODE DOES 
RLN establishes your remote 
workstation os a node on the 
network, turning the phone line 
into a LAN cable. 

I LIKES 

RLM's clean approach to remote 
LAN access eliminates 
the performance bottlenecks 
of remote-control packages 
and the protocol dependence 
of LAN-awore modems. 

I DISLIKES 

Memory usage Is high, unless you 
can manage to shoehorn the 
protocol stack into upper memory 
on a 386 machine. 


RECOMMENDATIONS 

RLN is ideal for client/server LAN 
applications, but it's appropriate for 
any remote LAN connection with a 
reasonably powerful client. 

PRICE 

Two-user version, $430 
16-user system, $6600 

FOR MORE INFORMATION 

Intercomputer Communications Corp. 
(iCC) 

8230 Montgomery Rd. 

Cincinnati OH 45236 
(800) 274-6633 
(513} 745-0500 
10X1(513)745-0327 

Circle T223 on Inquiry Card. 
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LONG-DISTANCE ETHERNET 


layer protocols. 

RLN supports a wide variety of net¬ 
work protocols and network operating 
systems, but only on Ethernet. You can 
use NDISj PDS (Packet Driver Specifi¬ 
cation), or ODI (Open DataLink Inter¬ 
face) drivers that are supplied with RLN 
to connect to NetWare (IPX/SPX), Unix 
(TCP/IP), Banyan Vines (SPP/IPC), and 
either LAN Server or LAN Manager 
(NETBEUI). Because it is implemented 
in software, RLN can support additional 
network protocols with relatively simple 
software updates. 

By default, RLN runs the PDS stack, 
PDS creates a multiplexed environment 
for the network adapter that lets multiple 
protocol stacks share the adapter. The 
PDS driver that ICC supplies allowed me 
to load a TCP/IP and a NetWare protocol 
stack on a remote client RLN computer. 
Through RLN, I could remotely access 
both a NetWare file server and a Unix 
file server at the same time. LAN-aware 
modems and NAS don't allow this kind 
of multiprotocol connectivity. 

RLN doesn’t support Token Ring or 
ARCnet, but you can, of course, bridge 
to other topologies on the host LAN. On 
my NetWare LAN, I put an Ethernet card 
in the file server alongside a Token Ring 
card and used NetWare’s internal bridg¬ 
ing capability to put the RLN server on 
the network. ICC says that RLN will di¬ 
rectly support Token Ring in the future, 
but the company doesn't plan to support 
ARCnet. 

In the Real World 

T pul RLN through its paces in two differ¬ 
ent situations. First, I connected through 
Intel 14.4EX modems to an RLN server 
on my combined NetWare 3.11 and LAN 
Manager 2,1 network {running on SMC 
Elite 16 Ethernet cards). I also got per¬ 
mission from one of my software clients 
to try RLN at his company’s office. The 
client is a regular user of NAS, and I 
wanted to see how RLN performed for 
the client in day-to-day remote dial-up 
sessions. 

RLN's menu-driven installation and 
well-written documentation made in¬ 
stalling RLN easy on my own LAN and 
at the client site. Configuration is a sim¬ 
ple matter of specifying phone numbers, 
COM port usage, data transfer rate, and 
other communications parameters. Once 
RLN was up and running, it did its job 
transparently and unobtrusively. 

The RLN client TSR program takes up 
55,872 bytes of RAM—not exactly a 
trivial requirement—but I was able to 
load it into high memory with 386Max. 
This TSR lakes you only as far as the 


A 

lilthough RLN is 
a new product, it 
shows considerable 


stability. 



MAC layer; you also need the usual pro¬ 
tocol stack on top of RLN. If you're ac¬ 
customed to using IPX/NETX, you’d use 
RLNIPX and NETX to access a NetWare 
file server. With ODI, you would use 
LSL (the link-support-layer driver), PD- 
ETHER (an Ethernet packet driver mod¬ 
ule), IPXODl, and NETX. You would 
load NETBIND and NET START for 
LAN Manager, BAN.EXE for Banyan 
Vines, or ETHDRV for FTP Software's 
PC/TCP. These modules use varying 
amounts of memory, but they are typical 
for network drivers. For example, the 
RLNIPX module uses 28 KB. 

Performance depends on the speed of 
the modems you use with RLN. RLN 
works with Hayes-compatible modems at 
speeds of from 1200 bps to 38,400 bps. 
The data-compressing Intel modems I 
used ran with an effective throughput of 
about 32,000 bps. With these modems 
and with most frequently run executable 
files (LOGIN.EXE, MAP.EXE,and ap¬ 
plications software) running on the cli“ 
ent, I found that RLN delivered reason¬ 
able response times. 

I found similar results on my client's 
network. For copying files and accessing 
application data files, RLN was about 
twice as fast as NAS. It's tricky to try to 
compare the two, though. An application 
that does plenty of .screen updates will 
cause more NAS traffic. Conversely, an 
application that does lots of file I/O will 
cause more RLN traffic. The perfor¬ 
mance of NAS and RLN depends on the 
relative amounts of file I/O and screen 
activity. 

MNP level 5 or V.42bis dala-com- 
pressing modems help performance in 
any case. RLN also implements three 
types of packet-level compression on its 
own: Tiny gram Compression (a part of 
PPP), which strips trailing zeroes from 
packets; Header Compression, which re¬ 
duces encapsulating packet overhead; 
and an ICC proprietary compression al¬ 
gorithm. 

Once you’re logged into your LAN, 
your access to the file server and shared 


network printers becomes almost com¬ 
pletely transparent. Since your RLN cli¬ 
ent workstation is just another node on 
the LAN, you can transfer files with just 
a DOS COPY command. To do the same 
thing with remote-control software, you 
would have to invoke a special file trans¬ 
fer utility, 

RLN modifies SYSTEM.INI and WIN 
JNl files on RLN clients that run Win¬ 
dows. The modified configuration files 
load drivers that enhance communica¬ 
tions performance under Windows. Win¬ 
dows executables, data files, and es¬ 
pecially the Windows swap file should 
reside on your local hard disk. Loading 
these files across a communications link 
makes for very sluggish performance. 

On my home LAN, I performed a 
stress lest on RLN by disconnecting the 
telephone wire to simulate a dropped ses¬ 
sion; RLN promptly notified me that 
the communications session had abruptly 
ended. You must reload the protocol- 
stack TSRs to reconnect, as noted in the 
documentation. RLN performed reliably 
and accurately in other tests, as well. Al¬ 
though RLN is a new product, it shows 
considerable stability. 

Statistics and Security 
I was impressed by RLN’s statistics. 
RLN displays data traffic totals as well 
as counts of communication line errors, 
protocol errors, and bad log-ins. Having 
statistics like these helps you to solve 
communications problems when they oc¬ 
cur, You can monitor remote sessions at 
the RLN server computer. 

RLN offers three levels of security on 
top of any security provided by your net¬ 
work operating system. First, an RLN 
server can check dial-ins against a data¬ 
base of valid user ID.h. Second, RLN has 
dial-back capability. For very sensitive 
installations, you can use RLN’s Remote 
Security Adapter, a dongle that must be 
attached to each remote site to allow 
access. 

The bottom line is, RLN works well. 
For anything more than the most infre¬ 
quent dial-up to a distant LAN, RLN is a 
good solution. It offers a clean, protocol- 
independent approach that paves the way 
for remote access to client-server ap¬ 
plications, ■ 


Barry Nance, a programmer for the past 
20 years and a comributing editor for 
BYTEt is the author of Using OS/2 2 
iQue, 1992), Network Programming in 
C (Que, 1990), Introduction to Net¬ 
working (Que, 1992). He is the editor for 
the IBM Exchange on BIX, where you can 
reach him as "barryn. " 
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Soft\^ are piracy isn’t just a crime. 
It’s a shame. Because most peo¬ 
ple who do it aren’t even aware 
that it’s illegal. If you copy soft¬ 
ware that’s protected by copy¬ 
right, you could lose your Job, 
face a civil suit, pay a .$100,000 


fine and possibly be imprisoned. 
So get the facts now. To request 
more information, contact the 
Software Publishers Association 
at 1-800-388-7478. Because in a 
court of law, ignorance is one 
thing you won’t be able to plead. 



0 Don’t Copy That Floppy 
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REVIEWER’S NOTEBOOK 




When writing a MicroPhone script, you can associate a 
telecommunications procedure—dialing the company 
mainframe, for example—with a push-button icon. The 
program includes a collection of icons with the script editor. 


S3 Irons Out 
Incompatibilities 

W hen we last looked at 
Windows accelerators 
based on S3’s popular 
86C911 chip (see “Tweaking 
Windows: New Adapters 
Boost Speed and Clarity,” 

January BYTE), the chip’s 
incompatibilities with the 
Video Electronics Standards 
Association’s VBE (VESA 
BIOS Extension) had not been 
fully addressed by S3 or ac¬ 
celerator-board vendors. 

Since January, S3’s chip 
has gained wide acceptance, 
and noncompliant 86C911 
chips are now shipping with 
accelerators from dozens of 
vendors. By freeing the CPU 
from BitBll, line drawing, 
font regeneration, and graphi¬ 
cal fill functions, the 86C911 can speed 
some Windows applications from two to 
25 times. 

However, those of us who also work 
outside the Windows environment often 
require a VBE-compliant driver. VBE- 
dependent applications, such as Anima¬ 
tor Pro, simply do not function using 
an S3-based accelerator in higher 8-bit 
Super VGA resolutions such as 1024 by 
768 pixels. The bottom line: We must 
run DOS applications at lower 320- by 
200-pixel by 8-bit VGA resolutions if 
we’re using an S3-based adapter. 

At press time, S3 said that a VBE- 
compliant version of the chip was in beta 
testing and would be shipping to OEMs 
by June. S3’s new version is designed to 
accelerate Windows applications using 
direct S3 calls and provide full VBE 
compliancy for DOS applications that re¬ 
quire higher Super VGA 8-bit resolu¬ 
tions. 

How will end users obtain upgrades? 
Few adapter manufacturers have ad¬ 
dressed the issue, in part because the 
86C911 chip is hard-wired on most ac¬ 
celerators. However, at least two compa¬ 
nies, Diamond and Orchid, now offer 
upgrades of their own VBE-compliant 
BIOSes at no charge to customers. 

Other manufacturers we spoke with 
were unaware of the 86C911/VBE non¬ 
compliancy issue and said they would 
wait for S3’s next chip release rather 
than supply user upgrades. Still oth¬ 
ers planned to offer a VBE-compliant 
S3-TSR DOS driver for their adapters. 


S3 noted that the VBE standard, at 
present, makes no provisions for access¬ 
ing the S3 enhanced graphics functions 
hard-coded on the 86C911 chip. Accord¬ 
ing to Jake Richter, a VESA director and 
president of Panacea, the VBE/S3 com¬ 
pliancy issue will be examined in a fu¬ 
ture VESA meeting. 

New MicroPhone 
Plugs Into 
System 7.0 

R ed Ryder, the telecommunications 
program for the Macintosh, has 
been as trusty as an old Shetland 
pony. But when we were setting up a new 
Mac recently, it seemed like a good time 
to switch to a package that knows System 
7.0. As luck would have it, the newest 
version of MicroPhone II showed up. 
Software Ventures has equipped version 
4.0 with the hooks to take advantage of 
System 7.0’s more sophisticated func¬ 
tions. 

With Publish/Subscribe, MicroPhone 
will automatically send downloaded data 
to any other System 7.0-savvy applica¬ 
tion. You could have the communications 
package pour on-line information—stock 
quotes, for example—right into an Excel 
worksheet or graph. This isn’t some¬ 
thing that everyone needs, but if you 
want a link between an application and 
some on-line information, this will do it. 
MicroPhone can also now respond to 
Apple events, which is a System 7.0 


means of passing messages 
(e.g.. Open Application, 
Print Document, Do Script) 
between Mac applications. 

Scripting is usually a cinch. 
You can either go into the 
script editor and pick the com¬ 
mands you need or just tell 
MicroPhone to “watch me.’’ 
In this mode, the program 
records your keystrokes and 
then compiles them as a script. 

For the most part, scripts 
are portable between Mac and 
Windows versions of Micro¬ 
Phone II. We ran into a few 
snags trying to share scripts 
between platforms, and a cou¬ 
ple of times the program 
wouldn’t put an icon on the 
button bar (even though it was 
aware of the script). But other 
than that, this new version has 
worked perfectly, with solo 
and shared modems. 

Easy to learn and easy to use, Mi¬ 
croPhone has always been one of the best 
programs for communicating outside the 
Mac. Now, with the System 7.0 capabili¬ 
ties, it’s able to communicate within. If 
you’re a MicroPhone user running Sys¬ 
tem 7.0, upgrading to version 4.0 is a no- 
brainer. If you’re running System 7.0 
and looking for a new telecommunica¬ 
tions package, this is the one. ■ 

—The BYTE Lab 


Reviewer *s Notebook provides new infor¬ 
mation—including version updates, new 
test data, long-term usage reports, and 
reader feedback—on products and prod¬ 
uct categories. 
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MicroPhone II 4.0.$295 
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Discovery Channel or Nintendo. It's an ad for the Sound Blaster Multimedia 
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HUGH KENNER 


F or at least a little past its first half 
Manuel De Liinda’s War in the Age 
of intelligent Machines is wholly 
absorbing once you've Ibrcecl your 
eyes to cope with an inlmitesimal 
typeface. He's picked up trom chaos theory 
the notion of singulartties^—those points 
at which bland order suddenly changes to 
a more intricate order called turbulence, 
which in turn mutates, at the next singu* 
larity, back to docile order again. The 
'"sound barrier” that infamously lore air¬ 
planes apan is a pre-chaos-theory instance; 
nowadays, F- 15s and Concordes penetrate 
it routinely. 

For De Landa, singularity is a temi heav¬ 
en-sent to ease the historian's job. History? 

A list of singularities encountered, fol¬ 
lowed by innovative ways to beallhcni. 

Suppose, in the age of muzzle-loaders, 
you wan I an act urate handgun. Those 
available are essentially portable cannons, needing a hand 
free to light the fuse. So you support the gun with just the re¬ 
maining hand. That means it has to be heavy, lest it recoil out 
of control. To lighten it, we'll need a mechanical igniter; in 
1424, the malchlock makes tis appearance. It’s essentially a 
way to make trigger pressure shove a burning wick into the 
powder. Now we have a lighter gun we can guide with both 
hands, which is a beginning. 

Next, ways to get rid of that matchlock altogether: W'hecl 
lock, flintlock, percussion cap. Each involves a tracking of 
singularities. The percussion cap depends on two: the deto¬ 
nation threshold of metallic fulminating salts, which an ade¬ 
quate blow will explode without a spark, and the pressum 
threshold of the black powder that, once ignited by the ftil- 
minale, will drive the bullet. Black powder needs confine¬ 
ment of gases to explode . Tliat made niuzzle-Ioading seem 
best; breech-loading can't guarantee that no gases will escape 
toward the rear. That in turn w^as solved by confining ev¬ 
erything toward the rear in a pressure-tight cartridge: the 
bullet, the right amount of powder, the right fulminate, and 
the percussion cap. 


FIXING DEAD MACS 

The [yead Mac SiToils^ Larry Pina, Peachpit Press, 1992, 
$32,484 pp., ISBN 0-940235-25-0, 

T here's nothing more exasperating than thai chilly morn¬ 
ing when your car—^for no good reason—refuses to stan. 
Running neck to neck with this calamity is the MacFolk's 
most primal fear: the Mac that won't start. Mug in hand, 
your morning cheer is rent asunder when you switch the 
Mac's power on, only to hear a quartet of plaintive notes 
and see a dark screen. This "death riff indicates a hard¬ 
ware failure of some sort. Maybe this trouble crept up on you, 
or maybe you just put in that extra 4 MB of RAM yesterday, 
fn either case, it's time to yank Larry Pina's The Dead Mac 
Scrolls off the shelf 


And now that we're no longer insert¬ 
ing the bullet down the barrel, we can “ri- 
He” the barrel with spiral groove.s to ex¬ 
ploit a singularity of the moving bullet: 
Once set spinning at a certain rate, it's sta¬ 
ble in ilighl, especially if we make it cone- 
shaped. And aha! Now we can really take 
aim! By 1870 (the Franco-Prussian war), 
everyone on both sides i.s at last using 
breech-loaders. 

Before the infantry could take reliable 
aim, their job was simply to make a con¬ 
stant wall of Hying lead, groups firing as 
other groups reloaded. That lent itself to 
the chekwork model of command. Clock¬ 
work transmits power, initiates none; from 
a general sitting at the top, the orders run 
down clear to the lowliest private. It's like 
powering a complex of factories trom one 
waierwhceL But power in modern facto¬ 
ries Is decentralized—an electric motor at 
every loom~and modern armies rely on 
subsystems of initiative, right down to Pri¬ 
vate Jones deciding whom to .shoot at. By De Landa's ac¬ 
count, the central command has never been altogether com¬ 
fortable with that. Thus, in the 1950s, enter (under military 
auspices) the computer, that prime centralizer. 

Writing, as he w'as, in the ntid-198()s, De Landa was un¬ 
der the spell of buzzwords now obsolescing: '"the Pentagon” 
and “the mililary-induslrial complex.” As early as page 6, 
he's hinting darkly that "the military,” with the CIA and 
the National Security Agency, has "high slakes” in the game 
of “comrolling the future of compuiers,” By a wonderful 
irony, his book was closed off just too soon to allow for the 
newest singulariiy: the f/eceniralized computing of PCs. 
That helped counter the Soviet Old Guard's insurrection 
late last year by geUing out news that Pravda couldn't 
control. ■ 


Hugh Kenner Is Franklin ami Callaway Professor of En¬ 
glish a! the University of Georgia. He wtiles for pitbiications 
ranging from the New York Times to Art St. Antiques. His re¬ 
cent hooks Inchide Mazes and Historical Fictions. He can be 
contacted on BIX as '"hkenner. ” 


The title is accurate: The book deals with dead Macs and 
contains exhaustive information about all types of hardware 
failures, Pina breaks down the infomiation by Mac product 
line and peripheral types, such as laser printers, lloppy drives, 
external hard drives, and monitors. You crack the book to the 
appropriate section and leaf through it until you find a page 
that describes your computer’s symptoms. Pina describes a 
possible cause for the failure and gives remedial actions. 
Some actions, such as checking the cabling and IDs on your 
SCSI peripherals, adding terminators, or adjusting SCSI ca¬ 
ble lengths, you can handle yourself Other suggestions point 
out a faulty component that you'd best leave to an experi¬ 
enced technician. Zero in on the problem at the component 
level, and you can save rnucho dinero by telling the techni¬ 
cian to replace a single chip rather than an entire board. 

Tlie book does have a few minor faults. Corrupt system 
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software can mimic a hardware failure at boot-up time, and 
Pina doesn't point out this “gotcha" anywhere in the book. 
Also, while the book claims that it's not a repair guide, it still 
should include warnings about the hazardous voltages pres¬ 
ent in the compact Macs and in all color monitors. 

Nonetheless, the book does teach basic troubleshooting 
techniques, such as reviewing what you did to the machine 
Iasi, and what events occurred up to the point of failure. 
While by no means perfect. The Dead Mac Scrolls serves as 
a first line of inquiry before you hand over your computer to 
a repair technic urn. 

—7 om Thompson 


BUILD YOUR OWN OR UPGRADE? 

Build Your Own 3861386SX Compatible and Save a Bundle, 
Aubrey Pilgrim, Windcresl/McGraw-Hili, 1992, $18.95, 
227 pp., ISBN 0-8306-3750-8. 

The Winn L Rosch PC Upgrade Bible, Winn L. Rosch, 
Brady Books, 1991, $26.95,621 pp., ISBN 0-13-932252-3. 

D o you have an old Compaq or IB M AT kicking around 
that's not doing anything useful? Aubrey PWgnm' ^ Build 
Your Own 3861386SX Compatible and Save a Bundle and 
The Winn L Rosch PC Upgrade Bible help you explore 
your choices. 

Pilgrim touches on every aspect of assembling a PC clone 
from parts or upgrading that old clunker. Most of the book 
presents an overview of the major components in a 386 PC 
clone. Pilgrim's recommendations for buying components 
are sound, and if you choose a standard full-size desktop 
case, you're in luck. 

The book includes excellent pholos to take you through as¬ 
sembly and lesiing. Different case designs and components 
will fit differently, however, and Pilgrim doesn't offer much 
help there, 

Pilgrinf s book makes several excellent upgrade sugges¬ 
tions, not the least of which is to consider finding a good 
home for your old machine and build a new one. Contrary to 
the book's title, building your ow'u PC from scratch doesn't 
always make sense. You can usually buy a mail-order clone 
for less than the co.st of buying all the p^uts separately. You 
can, however, pick ;md choose your components. 

Winn L. Rosch*s PC Upgrade Bible is a comprehensive 
volume with descriptions of just about every pan of your PC 
and general procedures for making it bigger, faster, and 
more colorful. Make it through this book, and you'll have a 
solid background on everything PC, from motherboards to 
optical drives to mice. 

The book doesn't offer step-by-step upgrade photos, but 
it does include many diagrams. Rosch's best advice comes 
on page 17: “The best reason for not making an upgrade is 
that you can often gel someone else to do it For you." The 
store you bought the parts from is likely to install them for 
next to nothing just to make the sale. 

Botlv books are best suited to computer novices, yet both 
trivialize the process of selecting and installing an upgrade. 
Also, neither offers much help when you install that fancy 
SCSI card and the machine won't boot. Unfortunately, up¬ 
grading a PC often requires more than a screwdriver and 
10 minutes of your time, 

—Howard Eglowstein 


HIGH TECH AT YOUR 
FINGERTIPS 



McGraw-Hill Science and Technology Reference Set, 
$495. 

F rom “aaa disease” to “ZZ ceii stars ” if it concerns 
science or technology, you'll probably find it in re¬ 
lease 2.0 of the McGraw-Hill Science and Techni¬ 
cal Reference Set on CD-ROM, The reference set in¬ 
cludes every definition from the McGraw-Hill 
Dictionary of Scientific and Technical Terms and a 
condensed version of the 20-volume McGraw-Hill 
Encyclopedia of Science Technology. That adds 
up to 117,tXK) definitions, 7700 articles, 1700 photos 
and line drawings, and a rich mix of tables, chans, 
and diagrams. It's available From the McGraw-Hill 
Professional Book Group, 11 West 19th SL, New 
York, NY 10011, (800) 262-4729, 

The navigational tools let you use the search tech¬ 
nique best suited to your needs. You find terms by 
entering a search query from the keyboard or by ex¬ 
panding and collapsing an alphabetical outline of tire 
CD-ROM's contents. Select a broad topic such as 
“genetics" and explore any of the entries that fall 
within it. A new Mirror of the Cosmos graphics screen 
lets you select topics from a graphical interface. An 
apple tree represents the biology topic, with each ap¬ 
ple labeled with a subcaiegory such as biochemistry, 
cell biology, or ecology conservation. 

Once you've found a term, you browse through the 
text, go back to the outline, or select a hypertext link. 
While reading the entry on stellar evolution, you dou¬ 
ble-click on a hypertext link to learn more about black 
holes. From there, you find a link to the theory of rei- 
aiivily. Only highlighted entries support hypertext 
links, but you can double-click on any term to find 
its meaning in the dictionary. You click on color-cod¬ 
ed references to see illustrations and other graphical 
aids. You can set a “bookmark” to jump back to an 
item later, print the article, or copy it to your local 
hard disk. 

The text is clear and accessible, although I did come 
across stilted prose on occasion. The entry for hallu¬ 
cination, for example, defines the term as “an invol¬ 
untary sensory experience of objectively nonexistent 
phenomena,” when “seeing things that aren't there" 
might do. 

More disappointing are the graphics, which con¬ 
sist of simple line drawings, black-and-white pho¬ 
tographs, and scanned formulas. Although they're in- 
foimative, they're not visually stimulating. There is, 
for instance, a telescopic photograph of Jupiter—in 
black and white. Color graphics ajid a wider variety of 
visuals would make the content more appealing. 

Nevertheless, I consider the McGraw-Hill Science 
and Technology Reference Set a fundamental research 
tool. It places volumes of scientific and technical data 
at your fingertips. 

—Stanford Diehl 
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UNDER THE HOOD 
I - 

fiO&ER C. ALFORD 


How Scanners Work 



S canners that enable you lo easily incorporate line 
art, photos, and other ^aphical images into doc¬ 
uments are becoming increasingly popular The 
features and capabilities of these once-expeo- 
sive peripherals have continued to grow with ad¬ 
vances in technology, while prices have followed the 
downward trend that has become the trademark of the 
computer industry. Indeed, technological advances have 
been key in improving resolution and overall image qual¬ 
ity—of color images in particular High-volume scan¬ 
ner use in fax machines has also helped advance the tech¬ 
nology. 

In this article, FI I take a close look at how scanners 
work and the different ways that technology is being ap¬ 
plied to solve techniciil problems. Fll also look at how 
scanners interface to personal computers—generally PCs 
or Macintoshes. 

A Brief Background 

Around 1987 there was a mass move from simple black- 
and-white (or biievel > scanners to the more sophisti¬ 
cated gray-scale scanners. Bilevel scanners could scan 
only line art and similar two-tone drawings. They were 
unable lo generate any true gray-scale output, although 
many produced a simulated gray scale by reducing their 
resolution and generating patterns of black dots and white 
space to simulate gray levels. This process is known as 
dithering. 

Gray-scale scanners maintain the maximum resolu¬ 


tion of the earlier bilevel mod- New techniques make 

els, but they can assign a gray- = 

level value lo each pixel. A color scanning better 

»,dn»,e affordable 
““STS thaa aver before 

to each scanned pixel. Today, 
these devices represent the 
biggest share of the scanner market. 

Last year was the year of the color scanner. While 
some color scanners were available before then, 1991 
ushered in an era of more choices, a variety of different 
technologies, and free-falling prices. In the past year and 
a half, color scanners have achieved important quality 
and speed improvements and have prices that now make 
them affordable for many users. 

Scanner resolution also improved during this evolu¬ 
tionary period. While the resolution of earlier scanners 
topped off at 200 to 300 dots per inch, the standard max¬ 
imum resolution of most modem scanners is now 400 


dpi, and some offer up to SOO dpi. With most scanners you 
can specify the resolution of a scan; 75, 100, 150, 200, 
300, and 400 dpi are the common options. 

Using a software technique called interpolation, many 
400-dpt scanners now offer enhanced resolution of up 
to 800 dpi or even 1600 dpi; this can result in smoother 
curves and less-jagged diagonal lines in scanned images. 
Interpolation is accomplished by an “intelligent-guess"’ al¬ 
gorithm to determine the probable pixel values of those 
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A TYPICAL GRAY-SCALE SCANNER 



Figure 1M reiluvikm lens focuses whiie light rejleaedfrom the document onto a CCD (charge’Coupied device}. The CCD's light 
sensors output voltages to an A/D converter. 


pixels between those that are aclually 
sciinned. For example, if one scanned pix¬ 
el has a gray-level value of 48 and the ad¬ 
jacent scanned pixel has a gray-level val¬ 
ue of 76, the software would guess that 
the onscanned pixel between these scanned 
ones must have a value of 62 ((48+76)/2). 
Inserting these estimated pixels into the 
scanned-image file effectively doubles the 
scan resolution in each direction U andy), 
allowing, say, a 400-dpi scanner to gen¬ 
erate an 800-dpi scanned-image file. This 
same technique can be extended for even 
higher effective resolutions. 

Types of Scanners 

There arc two primary types of scanners: 
hand-held and desktop. To scan an image 
with a hand-held scanner, you drag it 
across the image you want to scim. Typical 
hand-held scanners use a 4-inch scan 
width, but some of them reduce their scan 
width as the scan resolution increases. 

Desktop, or page, scanners, of course, 
generally remain on a desk, and they are 
capable of scanning an entire H'A- by 11- 
inch or 85^- by 14-inch page. There are 
three dilTerenl llavors of desktop scanners 
from which to choose: llatbed, sheet-fed. 
and overhead. Flatbed scanners are the 
most versatile and generally the most ex¬ 
pensive. These units function like a stan¬ 
dard office copier: You place the docu¬ 
ment face-down on a glass plate and then 
scan it into your computer. This arrange¬ 
ment works for book and magazine pages 
as well as for single sheets. 

Sheel-fed scanners work much like a 
standard fax machine. Single sheets placed 
into the top of the scanner are pulled 
through the unit as the image is scanned. 
This approach, of course, limits scanning 


to single sheets, disallowing books and 
other bound or thick materials. 

An overhead scanner looks like a stan¬ 
dard overhead projector, with a flat sur¬ 
face for the document to be scanned and a 
scanning head above the document. Doc¬ 
uments are placed face-up on the scanning 
surface and are scanned from above by I he 
scanning-head assembly. Overhead scan¬ 
ner genemlly have a nominal K-inch depth 
of field, which means they can .scan certain 
low-profile three-dimensional objects. 

The ResoLutian Dilemina 

While thcyYe nol limited to Ihis purpose, 
a common application of scanners is the 
capture of graphical images for incorpo¬ 
ration into documents that are eventually 
printed on an office laser printer. In an at¬ 
tempt lo achieve the highes I-quality output, 
the natural tendency is to scan images at 
the highest allowable resolution and num- 
lier of gray scales, or perhaps at the print¬ 
er’s ,100-dpi output resolution. Bui the 
printed results are often disappointing. 

What is nol always immediately obvious 
is that, even at 300 dpi, a laser printer can¬ 
not produce the same level of effective 
resolution as the scanned image. This is 
because the scanned image ha.s one of, say, 
256 gray levels assigned to each pixel, 
while the laser printer is incapabie of pro¬ 
ducing gray-scale dots; each printed dot 
is plain black, and imprinted areas are 
while (or ihc paper color if colored paper 
is used). 

To achieve perceived grays, the printer 
must resort to dithering. This is accom¬ 
plished by grouping dots togetlier to create 
gray scale pixels. Usually, a 2x2 (four 
dots), 3x3 (nine dots), or 4x4 (16 dots) 
matrix of dots will make up a single gray¬ 


scale pixel. The ratio of black dots to white 
dots in the matrix detennines how dark a 
pixel’s gray level is. 

It’s important lo note that the use of 
dithering reduces the printer’s effective 
output resolution. If a 2x2 dot matrix is 
used, the number of pixels per inch is re¬ 
duced from 300 to 150. A 4x4 dol matrix, 
which allows 17 levels of gray, reduces 
the output resolution to 75 pixels per inch. 
To achieve a full 256-gray-level output 
(using a 16x16 dot matrix), die output res¬ 
olution IS reduced to a barely legible 18.75 
pixels per inch. Thus, it may be better to 
scan an image at a lower resolution and 
number of gray levels at a faster speed to 
more closely match the output expecta¬ 
tions of the printer. If you adjust the image 
with a graphics-manipulation program, 
however, you may need the higher scan 
resolution to achieve the best results. 

There are limes when you simply need 
a higher-resolution scan, .such as when you 
want lo print a page on a high-resoludon 
output device, such as a Linotronic print¬ 
er or typesetting system, or when you have 
to enlarge a scanned image before you 
print it. For example, if you scan a 2- by 2- 
inch graphic at a resolution of 300 dpi with 
16 levels of gray, this would exactly match 
the ability of a standard laser printer lo 
print the graphic as a larger 8- by 8-inch 
image using four dots per pixel, supporting 
the 16 levels of gray. The image will be 
four times larger in each dimension, at 
one-fourth the resolution. Of course, the 
new 600-dpi laser printers offer improved 
output quality for scanned graphics. 

The main point here is that resolution 
isnH everything; you must consider the ca¬ 
pabilities of your output device when scan¬ 
ning graphical images. When scanning text 
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A THREE-PASS COLOR SCANNER 



Figure 2: For each scan line, a whhe-Ught source shines through red, green, and 
blue filters. 


for OCR (optical character recognition) 
applications, the general rule is, the high¬ 
er the resolution, the better (although gray 
scaling is not needed). 

Basic Scanner Operation 

Figure 1 illustrates how a typical scanner 
works. The document being scanned is 
first illuminated by a fluorescent or in¬ 
candescent light source. The reflected light 
goes through a lens and onto a photosensor 
called a CCD (charge-coupled device). 
The CCD is an IC that contains a row of 
tightly packed light sensors; the output 
voltage of each light sensor is proportion¬ 
al to the amount of light striking it. 

A single scan line from the document 
is focused onto the CCD, and the output 
voltage of each light sensor is converted to 
a digital value (a binary bit pattern) by an 
ADC (A/D converter). A bilevel scanner 
actually uses a simple voltage compara¬ 
tor instead of an ADC and outputs ei^er a 
black (0) or white {1) level for each light 
sensor. A gray-scale scanner will output 
a value that depends on the number of gray 
levels supported. A scanner that supports 
64 gray levels, for example, outputs a 6-bit 
binary value; thus, the output value will 
range from black (000000) to white 
(111 111 ). 

The method used to advance to the next 
scan line varies with the type of scanner. A 
flatbed scanner moves its scan-head as¬ 
sembly; a sheet-fed scanner automatically 
moves the page across the scan head; an 
overhead scanner moves a reflecting mir¬ 
ror in its scan head; and a hand scanner, of 
course, is advanced when you manually 
move the scanner across the page. 

Once the graphical image is in the com¬ 
puter, it is usually stored on disk in a stan¬ 
dard file format—most commonly TIFF. 
The file can then be processed by graphics 
manipulation or OCR software as required. 

Keep in mind that scanning can use up 
a lot of disk space. Scanning an 8- by 10- 
inch 256-gray-level image at 400 dpi, for 
example, creates a 12,8-MB file. The same 
image scanned with interpolation to 1600 
dpi creates a disk-eating 204.8-MB file, 
and color images can require three times as 
much space. 

Color-Scanner Technologies 
As T mentioned earlier, most of the recent 
advances in scanner technology involve 
color-scanner design. As with color print¬ 
ers and color monitors, the design of col¬ 
or scanners is more difficult and involved 
than that of their monochrome (or gray¬ 
scale) counterparts. At least four different 
approaches currently exist for supporting 
color on scanners. In addition to the basic 
scanning operations described here, color 


scanners must also perform local color- 
processing and gamma-correction opera¬ 
tions on the scanned dots before transmit¬ 
ting the information to the computer. 

The most basic color-scanner technol¬ 
ogy is illustrated in figure 2. A white-light 
source shines through a rotatable RGB fil¬ 
ter assembly and onto the document be¬ 
ing scanned, effectively creating selectable 
red-, green-, and blue-light sources. First, 
the red light shines onto the document, 
and the reflected light from the document 
is passed into the lens-CCD-ADC assem¬ 
bly, as in a conventional gray-scale scan¬ 
ner. The process is then repeated with tiie 
green and blue lights. Scanners horn Mi¬ 
crotek take this approach. 

The net result of the three passes over 
the document is a composite RGB color- 
image file. If the ADC supports 256 levels 
(8 bits) of gray for each color scan, a stan¬ 
dard 24-bit RGB color value is generated 
to represent each color pixel (for 16.7 mil¬ 
lion possible colors). If the ADC supports 
fewer gray levels, the number of bits avail¬ 
able for each color pixel is reduced ac¬ 
cordingly. 

While this approach works reasonably 
well, it does have two potential drawbacks. 
First* the fact that three passes are required 
instead of one generally means the scan 
time will be much longer than that of a 
single-pass approach. The second potential 
drawb^k is pixel alignment between pass¬ 
es. Before you can obtain a good-quality 
composite image, all three passes over the 
document must be precisely aligned. If 


even one pass is off by a significant frac¬ 
tion of a pixel, tinting and other discol¬ 
oration effects can be apparent in the 
scanned image. Mechanical adjustments 
are sometimes required to achieve the de¬ 
sired level of calibration. 

Three-Light, Single-Pass Color 

Another approach to supporting color on a 
scanner uses three separate light sources: 
red, green, and blue. The basic concept is 
the same as for the three-pass color ap¬ 
proach described above except that the 
red, green, and blue lights shine in se¬ 
quence for each scan line. Thus, the en¬ 
tire color document can be scanned in a 
single pass, alleviating any concerns of 
pixel misalignment. Epson and Sharp 
scanners work this way. 

The only potential drawback to this ap¬ 
proach is that the different light sources 
may have different decay characteristics, 
resulting in inconsistent color results over 
time. Overall, however, current designs 
are well implemented and provide a good- 
quality output in a single pass. 

Single-Lighti Single-Pass Color 
Yet another approach to single-pass color 
scanning is illustrated in figure 3. A single 
white-light source shines onto the docu¬ 
ment, and the reflected light passes through 
a lens and onto a color-filter assembly. 
This filter assembly consists of a pair of 
dichroicfilter assemblies that separate the 
white light into its red, green, and blue 
components. 

continued 
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SINGLE-LIGHT, SINGLE-PASS COLOR SCANNING 



Reduction 
lens 


Dichroic filter #2 


DIchroic filter #1 


A/D converter 


Figure 3: Dichroic filters separate white light into its primary color components. 
Each separated color shines onto a row of a three-stripe CCD. 


The two dichroic Rlter assemblies each 
consist of two thin pieces of glass on top of 
a thick piece of glass. The two assemblies 
are similar, but they differ slightly. On the 
first assembly, the top piece of glass re¬ 
flects blue light and allows red and green 
light to pass through; the second piece of 
glass reflects green light and allows the 
remaining red light to pass througli; and 
the last piece of glass reflects tJie red light. 
On the second dichroic filter assembly, 
the top piece of glass reflects red light and 
allows the blue and green light lo pass 
through; the second piece of glass reflects 
green light and allows the remaining blue 
light to pass through; and the last piece of 
glass reflects the blue light. 

The light from the second dichroic filter 
assembly shines onto a special three-stripe 
CCD that has three rows of light sensors 
(instead of just one, which is the standard 
configuration). Each light-sensor element 
in the CCD is about 8 microns (i.e., mil¬ 
lionths of a meter) square, and the three 
rows are each separated by a 200-micron 
gap. For the document row being scanned, 
each of the separated colors shines on one 
of the three CCD stripes, or rows. An ADC 
then converts the voltage level of each 
light sensor in each of the three rows into 
a digital value; the composite 24-bit RGB 
color value (assuming 8-bit conversions) is 
then transmitted lo the computer. 

This approach allows the scanning of 


color images in a single pass with a single 
consistent white-light source and with lit¬ 
tle chance of pixel-registration problems. 
The result is good color consistency in a 
relatively fast single-pass scan. The pri¬ 
mary drawbiick of this approach is the 
complexity and associated cost of imple¬ 
mentation, but recent technological ad¬ 
vances patented by Hewlett-Packard have 
allowed the company to incorporate this 
design approach in the ScanJet IIC while 
maintaining competitive pricing. Ricoh 
uses a similar approach, but its design uses 
three separate CCDs. 

Single-Light, Single-Pass 
Phototransistor Color 

Seiko Instruments recently introduced its 
SpcclraPoini color scanner for the Mac. 
Deviating from the standard CCD-sensor 
approach that is universal in the tradition¬ 
al scanner marketplace, Seiko’s new of¬ 
fering features patented phototransisior 
sensors for color-image detection. 

A special silicon substrate measuring 
the full width of the flatbed (SM inches) 
contains 10,200 phototransistors, which 
are configured as three rows of 3400. Red, 
green, and blue filters are coated on the 
phototransistors themselves, so each row 
detects one of the three primary colors. 
With 3400 sensors in each 8)^-inch row, 
there are 400 sensors per inch, allowing 
direct 400-dpi color scanning without the 


need for the lens-reduction technique used 
by conventional scanners. 

Seiko claims its technology makes the 
SpectraPoint faster than conventional scan¬ 
ners and permits the scanning of a wider 
dynamic color range with better color fi¬ 
delity, The SpectraPoint also has special 
circuitry that lets you adjust the color out¬ 
put of the scanner in real time to allow 
color-matcliing of scanned images to spe¬ 
cific color monitors, A PC version is due 
around the middle of the year. 

Scanner Interfaces 

A scanner must have some physical link to 
the computer so it can transfer scanned 
image information to it. Hand-held scan¬ 
ners typically include a special interface 
card titat plugs into an 8-bit expansion slot. 
Since almost all these interface boards re¬ 
quire the use of inteiTupts, some are de¬ 
signed lo be plugged into either an 8-bit 
or a 16-bit expansion slot, with the 16-bit 
slot allowing you to lake advantage of the 
higher interrupts (IRQIO and higher). 
Some of these boards also require a DMA 
channel. 

It may take some effort to verify which 
interrupts and DMA channels are avail¬ 
able and which are being used by other 
devices in your system, but knowing this 
before installing a scanner interface board 
and configuring the board accordingly can 
save you a lot of grief. 

A large majority of the other types of 
scanners use a SCSI connector for con¬ 
nection to the computer. This interface is 
integral lo the Mac and can be installed in 
a PC as a plug-in card. Many scanners also 
support a NuBus interface for Macs. 

As the typical personal computer user’s 
desktop continues to become increasingly 
graphics oriented, the number of scanners 
residing next to desktop computers will 
continue to increase. The benefits afford¬ 
ed by reliable OCR will have a rising im¬ 
pact on database applications. The popu¬ 
larity of Windows and the recent onslaught 
of affordable, quality color scanners will 
give an even bigger boost to the scanner 
industry, and new advances in scanner 
technology will continue to improve func¬ 
tionality and push down prices. ■ 
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CHARLES J. NORTHRUP 


It’S a Multithreaded 
World, Part 2 



L ast month, I discussed the importance of under¬ 
standing how to program for multithreaded op¬ 
erating systems such as Solaris* Windows NT 
(New Technology), and OS/2 as MS-DOS be¬ 
gins its slow but inevitable decline. I explored 
the use of threads and semaphores and introduced 
ADAM, a dynamic attribute manager that handles the 
administrative aspects of data modeling, ADAM also il¬ 
lustrates multithreading techniques that simplify appli¬ 
cation design and speed performance. This month, Fli 
go into more detail, discuss AD AM’s main program list¬ 
ings, and offer ideas on how you can customize ADAM. 

Overview of ADAM 

The attribute manager administers attributes that describe 
an object’s characteristics* It executes as a separate thread 
from the application’s primary thread and remains idle un¬ 
til the application attaches or detaches an attribute to or 
from an object* Only then does the attribute manager 
thread become active and perform the required task. 

An attribute consists of a unique name and value. The 
attribute manager uses the name to locate it. The at¬ 
tribute’s value may be predetermined {intrinsic), or it 
may be derived. The application knows an intrinsic at¬ 
tribute value; it does not require any event to deiemiine 
it. Once attached to the object, the inirinsic attribute val¬ 
ue does not change. A simple example of an intrinsic at¬ 
tribute is the mathematical equation tt - 3.145. 

An event is required lo determine the value of a derived 


attribute. Derived attribute val¬ 
ues can change over time, and 
they each have an associated 
attribute procedure. When the 
application aiiaches an attribute 
to an object, the attribute man¬ 
ager spawns a thread to execute 
the attribute’s procedure* 

A derived value is a function of its procedure, of time, 
or of its value* When the value is a function of its proce¬ 
dure, the derived value is the returned value from that 
procedure. When it’s a function of time, it changes over 
time. When it’s a function of its own value, the attribute 
mauager passes the curreul value to the attribute proce¬ 
dure: the procedure then uses this value to determine a 
new value. This sounds confusing, but it should fall mto 
place with a few examples* 

Consider an attribute, called idle__time, whose val¬ 
ue represents a network computer’s free time. This at¬ 
tribute can’t be intrinsic, since the attribute procedure 
has to calculate its value to accurately determine how 
busy (or free) the machine is. Therefore, 1 need to write 
a function (call it CalcIdleTime) lo compute the value* 
This function is the attribute’s procedure* I now know 
that the attribute name is IDLE_TIME; that itis a de¬ 
rived attribute; and that it has an attribute procedure 
nanied CalcIdleTime (). 

Next, 1 need to know how much dnie should expire be¬ 
tween compulations of this value. If the IDLE_TIME 


Multithreading 
techniques add speed 
and simpiicity to 
appiication designs 
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Listing Object .In, the generic object format definition. 

typed© f struct OBJECT { 


void far 

*Data; 

ATTRIBUTEVIEW 

AttributeView; 

RESOURCE 

Resource; 

} OBJECT; 



attribute value has to be recomputed every 
30 seconds, how can I write this in a se¬ 
quential algorithmic approach? I can in¬ 
clude a t imer () that signals the process 
to recalculate the value every 30 seconds. 
The disadvantage to this implementation is 
that the primary thread itself must handle 
the timer () interrupt. This seems harm¬ 
less, but it affects performance* 

The attribute manager lets me define a 
lime period during which the value is ac¬ 
ceptable* After this time expires, the at¬ 
tribute manager spawns a new thread to 
execute the attribute procedure, thus re¬ 
calculating the value. In this implementa¬ 
tion, a separate thread performs the actual 
computation; the primary thread is not af¬ 
fected. This example also illustrates the 
concept of software partitioning, in that 
the algorithm associated with the primary 
thread remains intact and is not distorted 
with code to handle the interrupt timer. 

Through the attribute manager, an ap¬ 
plication can attach and detach arbitrary 
attributes to and from an object. By at¬ 
taching an attribute to an object, the ap¬ 
plication has determined that the object 
has the particular characteristic that at¬ 
tribute represents. The number of attributes 
that it can attach to an object at any given 
lime is limited only by the number of de- 
fmed attributes: Each attribute has a unique 
name, and the application can attach only 
one instance of a particular attribute to the 
object at a given time. Note that attributes 
attach to the object, not to its representative 
data. From the attribute manager's per¬ 
spective, there is no relationship between 
the attribute and the content of the data. 

The attribute manager's design lets the 
user define attributes in addition to those 
the application defines. User-defined at¬ 
tributes always have an intrinsic value. 
The user can then attach or detach these 
newly defined attributes to or from any 
object within the application. The appli¬ 
cation's primary thread attaches and de¬ 
taches attributes, but attribute procedure 
threads created by the attribute manager 
determine the values (when necessary). 

Design Requirements 

Sections of ADAM's design requirements 
detail source code used in an implementa¬ 
tion for OS/2 1.3 using Microsoft C 6.0Ax. 


The listings included in this article pro¬ 
vide the base for a minimal implementation 
of the attribute manager. The listings com¬ 
piled without error and executed on a 386 
PC running OS/2 1.3. IVe included many 
hooks for additional functionality and oth¬ 
er enhancements that you can add at a lat¬ 
er time. 1 minimized ilie listings presented 



of objects between 
the various threads 
requires a common 
object structure. 



here so as not to inundate you with bells 
and whistles; my intention is to help you 
understand the basic concepts and func¬ 
tionality. [Editor's note: Listings in text 
are abbreviated^ An expanded and fully 
commented version is available in elec¬ 
tronic format. See page 5 far details.] 

The attribute manager consists of the 
attributeNanager () thread and the 
attributeTimer () thread. Both are in¬ 
voked when the application's primary 
thread calls the attributeManager {) 
function with parameter START_MAN- 
AGERS. The attribute manager then in¬ 
vokes itself and the attribute timer as 
separate threads. Upon success, attri- 
buteManager () returns a zero to the 
primary thread. At this point, three threads 
are running: the primary thread, the at¬ 
tribute manager thread, and the attribute 
timer thread. Regardless of when the ap¬ 
plication starts the attribute manager and 
attribute timer, it is responsible for their 
termination. To terminate the attribute 
manager, the primary thread calls the 
attributeManager () function with pa¬ 
rameter STOPMAKAGERS. 

The administration of objects between 


the various threads requires a common ob¬ 
ject structure. It must include a pointer to 
the object's representative data, a RE¬ 
SOURCE member for change control, and a 
pointer to the object's ATTRIBUTE VIEW. 

The object requires a RESOURCE for 
synchronizing access to its information. 
In particular, if an attribute procedure is 
to modify the object's representative data, 
then it must first gain control of the ob¬ 
ject's semaphore. This prevents a proce¬ 
dure from releasing resources that another 
procedure is using. 

The object's ATTRIBUTE VIEW rep¬ 
resents the linked list of attached attributes. 
The attached attributes are members of the 
object's ATTRIBUTE VIEW, Each member 
of a view always consists of a member 
data structure containing a pointer to the 
next and previous members in the view. 

In your implementation, you may wish 
to add two bit-mapped SETs to the ob¬ 
ject—one for the COMPLETE attribute set, 
and the other for the DERIVED attribute 
set. A SET is a bit-mapped representation 
expressing those members belonging to a 
set. Each attribute has a unique numeric 
identifier. Therefore, if attribute 154 is at¬ 
tached to an object, the I54ih bit in the 
COMPLETE attribute set would be 1; oth¬ 
erwise, it would be 0. This, however, en¬ 
forces the restriction of an upper boundary 
on the number of attribute types supported. 
The SET must be able to accommodate all 
attributes in the application domain and 
all user-defined attributes. 

For performance considerations, the ob¬ 
ject should maintain two distinct sets: one 
for the complete set of all aitribuies at¬ 
tached to the object, and the other for those 
attributes whose values have been derived. 
Note that the derived set is a subset of the 
complete attribute set. 

User-defined attributes begin at the next 
increment from the largest application-do¬ 
main attribute identifier value. The at¬ 
tribute manager lets the user define addi¬ 
tional attributes, provided that it can add 
the aitribute type identifier to the SET. The 
advantage of implementing a SET is strict¬ 
ly in the execution time. Using a SET, you 
can apply several simple operations, pre¬ 
venting the need to Lraverse the entire at¬ 
tribute list associated with an object. 

The common object data structure ap¬ 
pears in the object header file in listing 1. 
You can implement a simple routine to 
create a basic object to allocate the mem¬ 
ory for the object structure and perform 
some basic initializations, such as setting 
the default values to NULL, 

Designing the Attribute Manager 

The attribute manager evaluates attributes 
that the application attaches to an object It 


352 BYTE • JUNE 1992 








SOME ASSEMBLY REQnRED 


Listing 2: A partial listing of attr .h, the attribute type definitions. 

iifndef TOOLS 

available to the application. 

# include ’"tools,h*' 

ObjectMember : A member of the view for all 

#endif 

attributes attached to the 
given object. 

fdefine STMT MANAGERS 0 


fdefine RUN MANAGERS 1 

-*r/ 

#define STOP MANAGERS 2 

typedef struct ATTRIBUTE ( 

Idefine MAXATTR 15 

ATTRBASE Configuration; 

RESOURCE Resource; 

DEFINE VIEW ( ATTRIBUTE ) ; 

struct OBJECT *OwnerObject; 

DEFINE MEMBER { ATTRIBUTE ) ; 

ATTRIBUTEMEMBER Att r ibuteMembe r; 


ATTRIBUTEMEMBER DerivedMember; 

typedef enum { 

ATTRIBUTEMEMBER ComputeMember; 

prcx:edure, time, value, wa. 

ATTRIBUTEMEMBER ComputedMember; 

} FUNCJDF; 

ATTRIBUTEMEMBER Ob j ectMembe r ; 

} ATTRIBUTE; 

typedef union { 


unsigned int Integer; 

typedef struct ATTRENTRY { 

unsigned long Long; 

ATTRBASE DefaultAttribute; 

unsigned char Character; 

} ATTRENTRY; 

void far ^Pointer; 


J ATTR VALUES; 

/*- 


ATTRIBUTE TABLE Type Definition 

typedef struct f 

The attribute table is the base of the default 

FONC OF FunctionOf ; 

attribute information, This includes the 

unsigned long Period; 

following: 

aigned short Tid; 

ComputeView : The view of all attributes whose 

signed long NextRecalc; 

values are computed. 

ATTR VALUES (*AttachProcedure> (); 

ComputedView: The view of all attributes whose 

ATTR VALUES (*DetachPracedure)(J; 

values must be computed. 

} DERIVED; 

DerivedView: The view of all attributes whose 

values are derived by some 

typedef struct { 

function. 

enum { 

ConstraintView: The view of all attributes 

INTRINSIC, DERIVE 

whose values are under some 

} ValueType; 

constraint. 

Entry Count; The number of attributes 

enum { 

maintained in this table. 

COMPUTE, COMPUTING, COMPUTED, 

Entries: An array of attribute entry 

INCOMPLETE, INVALID, MDUT 

descriptions. 

J Mode; 

------V 

J ATTR_MODEL; 

typedef struct ATTRTBL { 

ATTRIBUTEVIEW ComputeView; 

typedef struct ATTRBASE { 

ATTRIBUTEVIEW ComputedView; 

unsigned long Id; 

ATTRIBUTEVIEW DerivedView; 

ATTR VALUES Value; 

ATTRIBUTEVIEW ConstraintView; 

ATTR_MODEL Modei; 

unsigned long EntryCount; 

CONSTRAINTS Constraint; 

ATTRENTRY Entries[MAXATTR]; 

DERIVED Derived; 

] ATTRTBL; 

1 ATTRBASE; 



unsigned short 

/*------ 

attachAttribute < OBJECT *Object, unsigned 

ATTRIBUTE Type Definition 

short Id, ATTR_VALUES *Values]; 

Configuration: The basic attribute 

unsigned short 

info rmation * 

attributeManager(unsigned short Phase); 

Resource: A resource type definition to 


control updates to this 

void 

attribute. 

attributeTimer (void); 

OwnerObject : A pointer to the object for 


which this attribute is 

unsigned short 

attached. 

det achAttribut e{OBJECT *0b j ect, un signed 

AttributeMember: A member of the view for all 

short IdJ; 

attributes with this same Id, 


DerivedMeniber: A member of the view of all 

AITR_VALUES * 

attributes whose values axe 

getAttributeValue (OBJECT * Ob ject, unsigned 

derived, 

short Id); 

CoirputeMeiriber: A member of the view of all 


attributes whose values must 

END 

still be confuted* 

ComputedMemiber: A member of the view of all 

attributes whose values have 
already been computed and are 
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executes as a separate thread invoked by 
the application’s primary thread. The man¬ 
ager synchronizes updates to the object’s 
resources* when appropriate, by requesting 
exclusive use of the ohjecTs change-con¬ 
trol semaphore. This thread terminates 
when tlie application’s primary thread calls 
the attributeiyfenager () function with 
parameter STOPMANAGERS, 

The attribute manager requires the at- 
tr *h header file shown in listing 2, Tliis 
listing contains numerous type definitions 
that describe the components of an at¬ 
tribute. While these can be consolidated 
into only a few type definitions, 1 chose 
the more detailed approach for readability. 
Each type definition includes detailed com¬ 
mentary describing the components of the 
type and the overall use for it. 

Note the definition for ATTR VALUES, 
which is a union representing all the pos¬ 
sible types of attribute values for this im¬ 
plementation. When implementing this on 
your machine, be sure lo change ihe 
ATTR VALUES to include any new deft- 
nilions that your application requires. All 
attribute procedures return type ATTR_ 
VALUES, which is then assigned as the at¬ 
tribute’s value. 

The DERIVED type definition details 
the information required to support de¬ 
rived aUribmes, This includes the period 
and the name for the attribute procedure, 
which computes the attribute’s value. 
When the attribute manager invokes this 
procedure, Tid contains the attribute pro¬ 
cedure’s thread identification number. The 
getAttributeValoe function uses Tid 
to boost the thread’s priority when the ap¬ 
plication needs a value that’s not yet avail¬ 
able. Retaining Tid with the attribute also 
lets the attribute manager suspend the 
thread when necessary. Period details 
the amount of time that can expire before 
the program has to recompute the at¬ 
tribute’s value. Next Recalc contains the 
time after which the attribute timer must 
recompute the value. 

Tlie attribute model is a type definition 
containing the enumerated Value Type 
and Mode members, ValueType indicates 
whether the attribute is INTRINSIC or 
DERIVED, Remember that an INTRIN¬ 
SIC attribute value is defined on creation 
of the attribute as either a default prede- 
fmed value or a value passed to the at- 
tachAttribute 0 function. An attri¬ 
bute’s procedure computes its DERIVED 
value. The procedure may recompute its 
DERIVED value periodically if the attribute 
has a defined time period. Mode is an enu¬ 
merated type representing the currency of 
the value; that is, ii represents when ihe 
value is available to the application. 

The ATTRBASE type definition defines 


the minimum information required for an 
attribute. Separating this from the addi¬ 
tional administrative information needed 
for an attribute makes it easier to initialize 
the attribute in the attachAttribute () 
function. This function can use the size of 
an ATTRBASE type in a single memepy () 
to initialize the static attribute definition 
instead of assigning one field at a time. 

T 

M. he attribute 
manager maintains 
four views as part of 
the attribute table. 



This minimum infonnation includes die 
attribute’s Id, given as a unique identifier 
for the attribute type. 

The implementation could use character 
strings lo identify the various attributes, 
but this would lead to poor performance as 
a result of numerous string comparisons. 
Using a numeric representation for the 
type permits a simple implementation of 
set theory to express die attributes attached 
to a given object. For this implementation, 
T use an unsigned short for the attribute 
Id, providing a reasonable number of 
available attribute type definitions. 

The ATTRIBUTE type definition itself 
contains an attribute base, a resource, and 
several administrative members. The at¬ 
tribute manager uses the resource for ex¬ 
clusive rights to update the attribute. A 
thread requires ownership of die attribute’s 
resource to modify its value or perform 
administration on die attribute. In general, 
any mcKiificaiion of the attribute requires 
ownership of its resource. 

The attribute’s OwnerObject is a 
pointer to the object to which this attribute 
is attached. The attribute manager uses 
this for administrative purposes. 

Ob jectMember is a data structure con¬ 
taining a pointer lo the next attribute at¬ 
tached to this object, ll also maintains a 
pointer to the previous attribute in the list 
of attached attributes. This list is main¬ 
tained from the object’s perspective, rep¬ 
resenting those attributes currently at¬ 
tached. 

ITie AttributeMember linked list also 
contains a pointer to the next instance of an 
attribute with this same Id (attribute type) 


and contains a pointer to the previous in¬ 
stance of this typed attribute. However, it 
is maintained from the attribute manag¬ 
er’s perspective, not the object’s. The at¬ 
tribute manager must locate all instances of 
the same typed attribute and maintain the 
AttributeMember list for performance 
reasons. Be careful not lo confuse it with 
the Ob jectMember linked list. 

The last type definition introduced in 
listing 2, ATTRTBL, is the basic definition 
for the attribute table entries, which the 
attribute manager maintains. For each at¬ 
tribute type defined, the attribute table’s 
Entries array holds one entry, and the 
atiribuLe Id gives the row index. For clar¬ 
ity, the attribute table as implemented here 
includes all the information fora generic 
prototype attribute. The entry also con¬ 
tains the pointer to the attribute procedure. 

The attribute manager maintains four 
views as part of the attribute table. Com- 
puteView shows all attributes whose val¬ 
ues require computing. ComputedView 
is for all atiributes with computed values, 
DerivedView shows all attributes whose 
values are periodically derived. Con¬ 
straint View contains all attributes 
whose values are under a constraint. 

The attachAttribute [) function 
at I aches new attributes to an object. The 
main thread calls it and passes a pointer 
to an object, the identifier of the attribute 
to be attached, and an initial value (if the 
attribute model is INTRINSIC). The initial 
value may be NULL, in which case die at’- 
tachAttribute {) function uses the de¬ 
fault value from the atiribute table. After 
validating the parameters, the function 
must allocate memory for tlie new attribute 
in.stance and initialize il using the default 
values from the attribute table. The func¬ 
tion must add this new attribute instance to 
the object’s view of attached attributes. 

The attachAttribute function sets 
an intrinsic attribute’s mode to COVIPUTED, 
since no additional work is required to de¬ 
termine the attribute’s value, it then adds 
the attribute to the attribute table’s Com¬ 
putedView, 

The attribute manager handles a derived 
attribute a little differently. If you specify 
a time period for the atiribute value, then 
the attachAttribute function adds the 
attribute to the attribute table’s Derived- 
View. It must also add tliis attribute to the 
attribute table’s CorrputeView to ensure 
that the attribute manager computes the 
value at least one time. The attachAt¬ 
tribute function then sets the attribute’s 
mode to COMPUTE, 

The attributeManager {) function 
performs one of three distinct tasks, or 
phases, depending on the value of the pa¬ 
rameter passed to it. During the START_ 
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MANAGERS phase, the function starts the 
attributeManager () as a separate 
thread with the RUN^MANAGERS parame¬ 
ter. Also during this phase, the attri¬ 
buteManager function starts the attri- 
buteTimer {) as a separate thread* On 
completion of this phase, three threads are 
ready for execution: the application's prU 
mai7 thread, att ribut^yEanager (), and 
attributeTimer()* 

To terminate the attribute manager, the 
application calls it with STOP MANAG- 
ERS* This sets die RunManagers variable 
to FALSE* The attributeManager {) 
and attributeTimer 0 threads then 
fail the while (RunManagers=TRUE) 
lest and terminate. 

During the RUN MANAGERS phase, the 
attribute manager spends its time exam¬ 
ining the view of all attributes with mode 
COMPUTE. The attribute manager knows 
that it must compute the value of every at¬ 
tribute that is a member of this view. To do 
so, ii must first remove the atiribute from 
CoTnputeView and set its mode to COM¬ 
PUTING* It locks the attribute's resource to 
show that it is changing the value and then 
begins another thread to execute the at- 
tributeProcedure () function. 

This function, running as a separate 
thread, calls the attribute's defined proce¬ 
dure and assigns the relumed value to the 
attribute. The function then sets the at¬ 
tribute’s mode to COMPUTED and adds the 
attribute to the view of all computed at¬ 
tributes. Finally, it unlocks the attribute’s 
resource and terminates the sttribute- 
Procedure’s thread. 

The application calls the getAttri- 
buteValue () function, which examines 
the value of a given attribute. By examin¬ 
ing the view of all attributes attached to a 
given object, it can easily find the attribute 
in question. You should, however, be ready 
to address a few issues. Specifically, what 
happens when the thread to compute a de¬ 
rived attribute value has not been started or 
is still running? 

The getAttribnteValue () function 
tries to lock the attribute. If it can't, it as¬ 
sumes the attributeProcedure C) is 
still running and increases the thread's pri¬ 
ority. If it can lock the attribute, it then 
must see if the mode is set to COMPUTE. If 
so, attributeManager 0 has not yet 
started the attributeProcedure ( ), 
and the program temporarily boosts at¬ 
tributeManager 0 priority. When 
the function has successfully locked the 
attribute and the mode is COMPUTED, the 
function can return the attribute's value. 
On failure, the function returns NULL* 

The detachAttribute {) function is 
the last procedure required for a minimal 
attribute manager. This function examines 


the list of currently attached attributes for 
the attribute Id specified. Then it uses the 
REMOVEMEMBER macro to detach the at¬ 
tribute from the object (i.e., remove it from 
its view). The function must also remove 
the attribute from the attribute type view 
maintained as pan of the Attribute- 
Table. Note that it would be more effi¬ 
cient to test the object's complete attribute 
SET to determine whether the attribute is 
currently attached to the object. 

Y 

M. ou can enhance 
ADAM for particular 
applications. 



Establishing Attribute Procedures 

The actual attribute procedures and the al- 
iribule type information are defined in at- 
trfunc.h and attrfunc.c, found in the 
full version of the listings (available elec- 
tronically). The header file contains some 
constant value definitions for the attribute 
types. 1 introduce only three attribute types; 
although they're not extremely useful, they 
provide an easy example of how to im¬ 
plement attribute types. The tunable pa¬ 
rameters for the atiribute manager may 
change from one application to the next. 

The attribute procedures, along with the 
Attribute Table, appear in the at tr¬ 
iune . c module* These procedures return 
an ATTR_VALUES, since they assign the 
value to the attribute* Depending on the 
multithreading APIs your operating sys¬ 
tem uses, it may be easier to implement 
the value assignment within the procedure. 
Note, however, that the procedure must 
also set die mode and clear the attribute's 
semaphore in this situation. 

The attribute table definition also ap¬ 
pears in the full version of the hstings. The 
static initialization provides a simple ex¬ 
ample of how to define the table. Some of 
the infonnation provides the default values 
when the attachAttribute () function 
creates the attribute. If you change the 
table definition, be sure to update the at¬ 
tach function to provide proper initial¬ 
ization. An enhancement to the basic at¬ 
tribute manager might use an attribute 
dictionary with predefined attributes that 
are pulled in only when needed* 

The AttachAttribute () and Da- 


tachAttribute () functions can attach 
to or detach from an object, respectively. 
The process of attaching an attribute re¬ 
sults in the new substantiation of the at¬ 
tribute using base rules for the default at¬ 
tribute settings. When the application calls 
the DetachAttribute () function, it 
loses all retcrcnces to that particular at¬ 
tribute's instantiation. 

Note that, due to the time-si icing/prior¬ 
ity schema of the OS/2 scheduler, the ex¬ 
piration of a derived attribute's period may 
not cause immediate recalculation of its 
value. However, the attribute timer thread 
will find the attribute's value to be out of 
date the next time this thread executes. 

Enhancements 

I've left plenty of room for enhancements 
to ADAM, but I've made no provisions 
for derived user-defined attributes. All 
user-defined attributes, by default, use TN- 
TRINSIC modeling. You can enhance 
ADAM for particular applications, and 
these enhancements could include support 
for attribute dependencies, integrity con¬ 
straints for atiribute values, shared at¬ 
tributes, and even an atiribute dictionary* 

Attribute dependencies arise when an 
object has a particular attached attribute 
and—solely because of that attribute-— 
you can attach another attribute. You have 
formed a dependency when you would re¬ 
ceive an error if you attached the second at¬ 
tribute without the first. 

Consider an object representing a per¬ 
son, for example. An attribute of this object 
might be die person's gender. If you at¬ 
tach the “Male” attribute, you can then at¬ 
tach an “Adam's Apple” attribute* The 
second attribute is describing a character¬ 
istic of the person attribute, not the object* 
This leads to an attribute hierarchy. The 
attribute manager as implemented here 
does not support dependencies, but you 
can easily add it* 

Integrity constraints between attributes, 
as defined by CACTis, state that a Boolean 
relationship between two attribute values 
must evaluate to TRUE or one {possibly 
both) of the values must be recalculated. 
An integrity constraint would offer sig¬ 
nificant benefits, and you can easily add it, 
I have given the type definitions in listing 
2, To implement the constraint function¬ 
ality, modify the attributeProce¬ 
dure () function on return from the at¬ 
tribute’s defined procedure call. You can 
also add a value-check constraint so that 
when tlie attribute value does not meet the 
value check condition, the attribute- 
procedure () function immediately de¬ 
taches from the attribute. 

Yet another enhancement might sup¬ 
port an attribute shared by one or more 
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objects. Since the application object's data 
is independent of the attribute, it could 
share an attribute between one or more 
objects. 

The full version of the listings contains 
a program stub for the main () function, 
which creates an object and then attaches 
the three attributes defined in attrman.c, 
I compiled the program, along with the 
attrman.G, attrfunc.c, and re- 
source,G (see listing 1 of last month’s 
Some Assembly Required) with Microsoft 
C 6.0Ax using the compile options 

cl -c ”AL -Ox “I 

and linked using 

link /PMiVIO main-kresources 
attrman+attrfunc,,,LLIBCMT; 

ADAM may seem complex, but its ap¬ 
proach has many advantages. As operating 
systems that support parallel multitasking 
emerge, you’ll need a well-defined 
methodology to lake advantage of their 
power, ADAM takes you a step in the right 
direction. M 
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On-the-Fly 
Disk Compression 


H ard drive prices have come down 
quite a bit over the past year. 
Tlius, squeezing every precious 
megabyte out of existing hard¬ 
ware is not ihe critical concern it 
once was. Still, the market for file-com¬ 
pression utilities is thriving, as more so¬ 
phisticated applications deal with larger 
and larger amounts of data. 

Some file^compression utilities (e,g*, 
PKZip, ARC, and LHARQ operate at the 
command line and on an entire file at a 
time, Softlogic Solutions’ Cubit operates 
on the fly, but it does so by decompressing 
the entire file when it is opened and re- 
compressing the file when it is dosed. Oth¬ 
er products, such as Slacker from Stac 
Electronics, operate completely on the 
fly—decompressing during read opera¬ 
tions and recompressing during writes. 
This month, I give you an on-the-fly 
file compressor that I call Diet Disk, Like 
Stacker, Diet Disk operates at the level of 
file read/write operations. You load the 
DIETDISK.COM TSR program (which 
occupies about 24 KB of RAM) when you 
boot up your computer. You follow a few 
simple procedures, and you get back a 
large amount of disk space, 1 can’t predict 


How to transparently 
trim the fat from 
your PC's hard disk 

exactly how much you might get back; 
that depends on the contents of the data 
files you use. Some files are better candi¬ 
dates for compression than others. You’Ll 
also be interested to know that Diet Disk, 
although fast, is somewhat slower than 
Stacker (any compression operation, at 
any level, takes time to run). 

Can I Trust It? 

Diet Disk works with die applications Fve 
used during testing, but I can’t guarantee 
its operation in all possible situations. The 
DIET,DOC file that accompanies the soft¬ 
ware explains how you can test for com¬ 
patibility with your applications. But as 
the documentation points out, a larger hard 
drive and uncompressed access may be 
the only way to put your mind at ease. 

How It Works 

Diet Disk intercepts DOS-file activity, 
handling calls that use file-control blocks 


as well as those that use file handles. To 
Diet Disk, each file is a collection of 2- 
KB segments. It treats each segment as a 
separately compressible entity. When an 
application program seeks into a file and 
reads a certain number of bytes. Diet Disk 
calculates the segments that it needs, reads 
the segments, decompresses them, and puts 
the result into the application’s read buffer. 
When an application writes data. Diet Disk 
organizes the data into 2-KB segments, 
compresses each segment, and writes the 
compressed data into the file. 

Diet Disk’s compression and decom¬ 
pression modules are based on the LZW 
(Lempel-Ziv-Welch) compression algo¬ 
rithm. LZW (which is also used in PKZip, 
ARC, and Unix’s compress) is a dictio¬ 
nary-based compression scheme that was 
first described by Terry Welch in an article 
called *‘A Technique for High-Performance 
Data Compression” {Computer, June 
1984). 

Diet Disk comes complete with source 
code. Whether or not you use it to con¬ 
serve space on your hard disk, you’ll find 
Diet Disk a helpful starting point for build¬ 
ing TSR, file handling, and compression 
programs. ■ 


MAC/Tom Thompson 


Managing Your Apple Menu 

O ne of System 7.0’s finer features is the opportunity it af¬ 
fords you to customize the Apple Menu. When you drop 
a document or application into the Apple Menu Items folder, it 
appears in the Apple Menu, where it’s easily accessible. 
Unfortunately, making the alias file and putting it in a fold¬ 
er inside the System folder involves a lot of clicking and drag¬ 
ging. Peter Kaplan’s freeware AppleEase utilities provide an eas¬ 
ier solution. 

There are two components: AppleEaseIn is an application 
that creates the alias file and copies it to the Apple Menu Items 
folder. You simply drag the icon of the file, folder, or drive 
onto the AppleEaseIn icon, and it does the rest. AppleEaseOut 
is an extension that undoes the work of AppleEaseIn. Hold 
down the Option key when you select an item in the Apple 
Menu, and that file is moved back onto the Desktop. 


BNIX/Ben Smith 


Navigating Through Usenet News 

U senet News is a heterogeneous but anarchistic worldwide 
col lection of computer users that generates more than 6 
MB (some 6000 printed pages) of information daily. If you 
panicipale in Usenet, you can find the sheer volume of infor¬ 
mation overwhelming—even if you limit yourself to very few 
of the more than 600 news groups. Several important public 
domain news-reading programs have emerged in the last few 
years to help you navigate. The most notable are rn by Larry 
Wall (the same Larry Wall who wrote patch and perl) and nn 
by Kim Fabricius Storm of Denmajk. Both programs are capable 
of extensive filtering and handle new messages with a variety of 
tools. Wall’s rn is particularly strong in its regular expression 
operations. The strongest feature of nn is its organization of 
the subject threads within a n^ws group. (Due to program size, 
these programs are not available on disk.) 


Editor’s note: Software Corner higfiUghrs public domain, freeware, and shareware programs. The programs are availabie in 
electronic format. See "Program Listings'' on page 5 for details. We soUcit your contributions. We pay $50 far any program we 
use. Write to: Software Corner, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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NDP Fortran & C++ for OS/2! 


If you am an OS/2 2.0 developer of user, and yc^ 
need an excellent C++ or Fortnan, your wait is 
over. Mbroway is now shipping its MDP family of 
32-brt 386/486 languages for OS/2. These mairv 
frame/production grade products are based on 
our core 386 technology which currently runs on 
DOS, UNIX and WINDOWS and has passed 
exhaustive validation testing on OS/2. They pro¬ 
duce globally optimized oode which takes maxi¬ 
mum advantage of the Intel 386 architecture and 
can directly access OS/2's 32-bil API and 2 
gigabyte address space. 


If you are thinking about porting a targe pro¬ 
gram to a DOS compatible operating system, 
we think OS/2 Is your best choice, today. It has 
numerous features, such as fast I/O, that make 
it preferable to 32*bit DOS Extenders, except 
when direct access to your hardware is 
needed. 

The NDP compilers have been in use since 
1987. During that time, NDP Fortran has been 
used to port thousands of 3090, Cray and VAX 
applications to the 386/486. It has MS, VMS 
and VS Extensions, NOP C1C++ is a true com- 


pilar that is AT&T 2*1 compliant and contains a 
C subset compiler which is both ANSI and K&R 
compliant* For the months of May and June, 
Microway wifi be making these products avail¬ 
able to OS/2 Expedite Members at a pre-re- 
lease price of $295, 

Micro way has been serving the PC community 
for ten years and we wish to thank all of our 
customers for their continued support. 

For more Information^ please call Microway’s 
Technical Support Dept at (508) 746-7341* 




386, i486 and i860 Compilers 

._^ 


r-1 

N u m ber Smasher-860™ 


386/486 Workstations 


Our NDP family of compilers generate globally 
optimized, mainframe quality code that runs on 
the 306, i486, or i860 in protected mode under 
Windows, DESQview, UNIX, XENIX, SunOS, 
or extended DOS. The compilers address 4 
gigabytes of memory while supporting the 287, 
387, Weitek, and Cyrix EMC coprocessors. 
Applications can mix code from all four compil¬ 
ers and assembly language.To simplify your 
ports, we offer CtearView, our full-featured, 
windowing symbotlc debugger that works with 
DOS versions of NDP 386 and i486 compilers* 


NDP Fortran'^is a full F77 with F66 and DOD 
extensions that is 99% VMS compatible. Also 
contains new F90 features & MS compatibility. 

NDP C|C++'^” runs in three modes: K&R with 
Sys V and MS C extensions; 100% ANSI C; 
and C++ Release 2.1 compatible* 

NDPPascar^ is a full ANSI/fEEE Pascal, with 
extensions from C and BSD 4,2 Pascal, 

NDP Language Pricing 
NDP Fortran, C|C++, or Pascal — DOS prod¬ 
ucts and EZWIN32 include NDP Tools and 
Extender. 486 DOS version includes Weitek 
support, royalty free binder, and Ciearview- 
386. All DOS compilers oome with GREX, 

OS/2"w.*.$595 

EZW1N32 (includes Tools) $595 

386 DOS (includes DOS Extender).. .$695 
486 DOS (includes DOS Extender).. $995 

3061486 UNIX or XENIX . ..$1195 

i860 Compilers , * * *. $1995 

(OS/2 is a trademark of ISM Corporation.) 

CI e arvie w-38—ou r wi ndo wi ng 32-btt sym- 
bolic debugger that runs with our 386 and 486 
DOS products. $195 

GREX 386/860™ — A library d 160 lower level 
graphics routines (free with DOS oompilefs); $495 

NDP-CrossReF'^Our full function cross refer¬ 
ence utili^ that produces comprehertsive data 
and function listings. Available for all NDP com¬ 
piler versions .$195 

NDPPIot™. $195 

NDP/FFT™NDPor80x87version*** ea.$250 
Halo Professionaf for 386.$595 

NDP Workstation library is a subset of the 
NAG mainframe libraries. Has 172 routines for 
differential equations and eigenvalue problems, 
matrix operations, fitting curves, statistics, and 

regression analysis.366 Version: $095 

T800 NAG for Transputers . .$2750 


Number Smashcr-860 is the highest perfor¬ 
mance ooprocessor card ever to run in an ISA or 
EISA bus or as of a transputer system. Deltv- 
ers up to 80 million floating point operations per 
second at 40 MHz and produces 11.8 double 
precision Unpack megaftops. The board comes 
standard with an EISA or ISA interface, 8 meg of 
high speed memory, and your choice of NDP 
Fortran, C|C-'-+, or Pascal for the i860 mnning 
under MS-DOS, UNIX, XENIX, SunOS, or 

DESQview*.*. *,*,,, ,33MH2;$5000 

40 MHz: $6000 32 MB version: add $2500 


i860 Vectorizers and Libraries 


NDP NAG/860 is a Microway port of the NAG 
workstation library to the i860.$1495 

NDP HALO^BO indudos HALO Professional 
and an interface ilbraiy which makes HALO 
directly callable by the i860.. * $995 

860 Vectorizer includes PSR VAST-2 which 
converts a C or FORTRAN program into a new 
program which calls the Intel Vector library. 
Includes the Intel Vector Library and 
Microway's i06O Profiler..... $1495 

860 Vector Library — Written for Intel, Includes 
over 400 vector primitives that take advantage 
of the ieSD’s cache, dual instruction mode, and 
pipelined multiplier accumulator.,,. *.$495 

NDP IMSL/860 Is a Microway port of IMSL 
mainframe library to the 060. 

Math Library: $995 Statistical Library: $995 
Spedal Functions: $500 Complete pkg: $2000 

IGL — a 3-D Graphics Pipeline that does ge¬ 
ometry and rendering using routines which use 
thei860's built-in graphics hardware. * *.. $495 

Kuck & Associates CLASSPACK Hand coded 
libraries for the 1060. 

• PASiC Math Library.. * $500 

- DSP—Over 100 routines Including 1 and 
2-D correlations and convolutions* Does 

1024Complex FFT in 1 msec.$750 

‘ Dense Array solver package .....* $750 


SX Your AT: 


FASTCache-SX/Plus™ —The “Windows So¬ 
lution"—easily converts your286 into a powerful 
25 MHz 386SX by combining Micro way's award 
winning FASTCache-SX accelerator ($299) with 
up to 16 megabytes of extended memory. Fea¬ 
tures a 406-style 16K internal cache from Intel 
and a 307SX coprocessor socket Uses a 16-bit 
sbt. (Cable Kit & 2 meg included FREE.) 
FASTCache-SX/PIUS-25 . * *..$595 


One of Micro way's Black Towers is the ideal 
choice for a cost-effective desktop system, per¬ 
sonal supercomputer, file orcompuiatfon server, 
or an Industrial PC. They oome standard with two 
or more thermostatically controlled fans, 260 
Watt motherboard power connectors, and Amer¬ 
ican-manufactured Industrial power supplies. 
Our 306 and 486 motherboards are carefully 
burned in and tested. Top speeds are 40 MHz 
for the 3B6 and 50 MHz for the 486* Each user 
can choose from a full line of high quality options 
to customize the workstation to his specific 
needs. Our 406BT was a recent Review 

Target Award nominee. The base system In¬ 
cludes a sleek, black tower case, a black tactile 
response keyboard, four megabytes of memory, 
a 250 Watt American power supply and one 
floppy drive. Each system is backed up by a one 
year warranty and the best technical support ir* 
the Industry, 

386B^-40 ISA 64K cache 200W $1595 
406B^-33 ISA 64K cache 250W $2295 
4e6B^T-33 EISA 256K cache 250W $3395 
486B^-50 EISA 256K cache 250W $3995 
486B^-50 EISA 256K cache 350W $4495 


Parallel Processing 


Microway's ongoing R&D is based on the 
INMOS T800, T9000, and Intel i860. We re¬ 
cently achieved 90% efficiency and 132 
megaflops running two i860s in parallel. Our 
T800 products are T9000 object compatible, 
making them ideal development platforms for 
this new superscalar RISC processor. 

Quadputer™— This board for the AT or 306 
can be purchased with 1 to 4 transputers and 
1 or 4 meg of memory per transputer. Two or 
more Quadputers can be linked together to 

build transputer networks.* from $1845 

Monoputer™— Includes one T800 and up to 
16 meg of RAM .,, *.. .* from $1295 


p---— 

Math Coprocessors 

h_^ 4 


WEITEK; 4167-25/33 $750/5995 

3167-20/-25/-33 .$350/$600/$750 

mW3167 Micro Ch8nnel-25/33; from $B50 

mW3167/803e7 Board.$200 

INTEL387-16SX; $120 387-205X; $135 

387 16-33: $190 287XL: $S0 


Cyrix: SX20MHz: $100 
SX25MHz: $110 
DX33 MHz: $155 
EMC-33 MHz: $250 


287 20 MHz: $75 
DX40MHz: $185 
EMC-40 MHz: $300 


Micro _ _ World Leader in PC Numerics 

Corporate Headquarters: P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 
32 High S/., Kingston*Upon-Thames, UK., 081-541-546$ 
USA FAX (508) 74e-4$78 Germany 069 75 2023 Norway 06 89 2020 itafy 02-74.90.749 Japan 047 423 1322 






































BEYOND DOS 



BARRY NANCE 

Windows NT 
AND OS/2 Compared 


I BM is now giving birth to OS/2 2.0, 
and Microsoft is still pregnant with 
Windows NT {New Technology), 
Thus, all comparisons of the two op¬ 
erating systems have to be taken with 
a grain of salt. However, Microsoft Press 
has published The Windows 32-bit Guide 
to Programming, which gives program¬ 
mers an overview of what Windows NT 
will look like. Don’t tell Microsoft this, 
but it also helps that I got a chance to 
see Windows NT in action, at one of the 
exclusive alpha sites, by looking over a 
friend’s shoulder. Meanwhile, on the OS/2 
side, IBM has kept me posted with fre¬ 
quent beta releases of OS/2 2,0 because 
T’ve been writing a book on that subject. 

Fm immediately struck by the similar¬ 
ities between OS/2 2.0 and Windows NT. 
Both operating systems offer a flat 32-bit 
memory model (no more 64-KB seg¬ 
ments); multiple threads; protection of ap¬ 
plications from one another; DLLs and 
DLL-handling functions; named pipes; 
drag and drop functions; and DDE, clip¬ 
board data exchange, and similar memory 
allocation schemes. Microsoft is also ru¬ 
mored to be developing a 32-bil version 
of the DOS FAT (file allocation table) file 
system. If that happens, both operating 
systems will sport advanced file systems: 
OS/2’s High Performance File System and 
NT’s super FAT, Designed originally just 
for disk files, the DOS FAT file system 
may outlive both OS/2 and Windows NT! 

Windows NT clearly benefits from work 
done at Microsoft on what was once the 
OS/2 3*0 project* However, it is a from- 
scratch effort that began at DEC several 
years ago under the direction of David 
Cutler. When DEC killed the project, the 
development team moved to Microsoft to 
complete its work. Cutler brought ideas— 
but no code—‘from DEC. 

IBM and Microsoft thought of OS/2 3*0 
as the '’portable successor to OS/2.” Af¬ 
ter IBM and Microsoft went their separate 
ways, Microsoft decided to layer a 32-bit 
Windows interface on NT in place of PM 


(Presentation Manager) and to customize 
NT io other ways. 

Microsoft says it will offer the 32-bit 
Windows API with a future version of 
DOS and Windows, in addition to mak¬ 
ing the API available on the NT operat¬ 
ing environment, but that’s still contro¬ 
versial* Sources close to the NT team at 
Microsoft tell me that the NT developers 
themselves don’t believe that “Win32 on 
DOS” will actually happen. 

Measuring the Differences 

Windows NT embodies a microkernel, 
layered architecture* This is an excellent 
way Io design an operating system. Sub¬ 
systems and modules attach to the base 
operating system on demand. 1 admire Mi- 

Will Microsoft’s new 
operating system be a 
better 05/2 than OS/2? 



crosoft for taking this approach. If Mi¬ 
crosoft can prevent performance from suf¬ 
fering because of all the layers of modular 
code, it will have created a cleanly de¬ 
signed operating system that may very 
well last into the next century* Sluggish 
performance, however, would be the kiss 
of death for Windows NT, no matter how 
well it’s designed. 

As you’d expect in a protected 32-bit 
environment, you can’t do direct-port I/O 
under Windows NT. You can’t modify the 
system date and time, nor can you read 
or write the Windows.INI files directly. 
Microsoft suggests that you review your 
structure member alignments in the new 
32-bit world. 

The Windows NT 32-bit API is an 
extension of the Windows 3.1 API. Pro¬ 
grammers will have to make a series of 
adjustments io their code to compile the 
application for Win32. Specifically, 
ijparam and wParam are both 32-bit (4- 
byte) fields. Windows 3.x usually packs a 
handle and another value into wParam. 
Windows NT changes the way the packing 
occurs. To retrieve WM_COMMAND 
messages, for example, you’ll use macros 
that hide these packing differences* The 
new WINDOWS*H file also contains 32- 
bit typedef s for things like LPSTR, 
hinst, and hWnd. 

Windows 3.x applications that make use 
of expanded or extended memory or that 
use the DOS function call INT 21 hexa¬ 
decimal interface will need to be recoded 
slightly* Windows NT will run on the Mips 
R4000 RISC processor, which doesn’t 
have expanded memory, extended mem¬ 
ory, or INT 21 h. 

Every Windows NT application must 
register its own window classes. Thus, 
hPrevInstance always returns NULL 
under Windows NT. If you use hPrev- 
Instance to determine when you should 
share data witli an already-running instance 
of your application, youTl need to switch 
to some form of interprocess communica¬ 
tion. As an alternative, you could call 
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FindWindow () to help determine which 
instance is which. 

The Biggest Difference 

To me, the biggest features of Windows 
NT are localized input and threaded-mes¬ 
sage queues, Windows NT will determine 
the ownership of a user’s/operator*s input 
at the lime the input occurs, not when that 
input is extracted from a system message 
queue. Each thread will have its own mes¬ 
sage queue and its own input-synchro- 
nized-state information. The result is no 
more hourglass cursors* If one application 
fails to process its message queue quickly 
enough, other applications aren’t affect¬ 
ed. The other applications and their threads 
have separate message queues. 

It’s too had that PM doesn’t feature 
threaded-message queues. On the down¬ 
side, however, Windows programs that 
call functions like SetFocus () and Get- 
Captore () will have to change to ac¬ 
commodate localized input. For example, 
if you subclass a window control or try to 
detect nonclient mouse/window activity, 
you may need to rework your code slight¬ 
ly. In a Windows environment, it’s difficult 
to deal with parent windows that donT 



features of Windows 
NT are localized 
input and threaded- 
message queues. 



have a separate window TD* Under PM, 
every window has a window ID, even top- 
level windows. The window owner and 
parent are separate. You can deal with and 
manage them individually. PM program¬ 
mers don’t need to use the WS„CH1LD, 
WS_POPUP, and WS^OVERLAPPED 
styles you find in Windows programs. 

The Multiprocessor Angle 
Windows NT will be able to run in a mul¬ 
tiprocessor environment. High-end PCs 


with multiple CPUs will use Windows NT 
to advantage. You’ll see the benefit of mul¬ 
tiprocessing when Microsoft ports LAN 
Manager to run under Windows NT. But 
don’t forget that Intel will announce the 
586 chip later this year and that IBM has 
a specid relationship with Intel The 586 
will embody multiple processors on a sin¬ 
gle chip. OS/2 will take advantage of the 
586 soon after it’s announced. 

Microsoft has shown Windows NT run¬ 
ning on Mips R40(X)-based computers as 
well as 386 and 486 machines. While IBM 
has made no public statements about OS/2 
2.0 running on a RISC machine (e.g., the 
IBM RISC System/6000), I have a bit of 
personal knowledge. Last year^ 1 visited 
IBM’s Austin, Texas, facility. During a cof¬ 
fee break, I stuck my nose where it was 
not supposed to be and happened to see 
OS/2 running on a RISC System/6000, 

Which Is Best? 

OS/2 will require less-expensive hai'dware 
and will have better support for character- 
mode applications—^something that NT 
suppons but does not encourage, I expect 
that OS/2 will run DOS-based software 
better and faster. To run DOS software 
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Paralle! port 
plugs directly 
into any printer 


Press switch 
to print status 


Serial pert can be 
Input or output 


This powerful print server 
can tackle your biggest 
network printing problems 


Connects any parallel printer directly 
to your Ethernet LAN 

Fully Novell Netware 286 and 386 
compatible 

Can attach to 8 file servers simultaneously 

Fast and easy to install 

Combines high-speed printing and 
exceptional printer control 

Supports encrypted passwords, 

forms, notify, cancel, and others Ethernetport 

available in thin 

Full one-year warranty and unlimited or twisted-pair 
free tech n leal su pport status led 


■ MadeintheU.S.A. 


Power jack 


Make the Bose Connection 
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j^Svu«.Mo C-scape is the most flexible 
user interface package for text or 
graphics-based applications. 

All too often user interface man^ement systems force 
you to program with your hands tied. You do things their way 
or not at all. 

C-scape sets you free. It provides powerful features- 
scrolling windows, mouse support, menus, text editors, help, 
data entry, etc. - yet lets you tie your own ftinctionality to these 
objects without toucliing the underiying code. 

What’s more, C-scape’s object-oriented architecture 
makes it easy to integrate with any other C library. So you aren’t 

locked into one solution. 

Unlike many 
other screen managers, 
C-scape is a true 
windowing environ¬ 
ment Which makes it 
powerful enough to 
tackle the most 

demanding user interface requirements. 

C-scape is also so easy to use you can affordably build 
elegant new interfaces even for simple applicatioas and databases. 

Prototyping and code generation are no problem. C-scape’s 
Look & Feel interactive screen designer lets you create full featured 
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[ on character-based terminals.. 


run on PC's... 


scape can 


screens, test them, and then automatically generate complete C 
source code or binary screen files. 

C-scape af^lications 
port without modification 
across DOS, extended DOS, 
OS/2, UNIX AIX the X 
Window System, QNX 
and VMS. 

And since C-scape 
supports text and graphics 
simultaneously, it’s a smart choice for users who want to add 
graphics to existing text applications. 

See for yourself why thousands of programmers worldwide 
use C-scape. Call for a 
copy today. And escape 
the interface straitjacket. 

Liant is the 

world’s leading supplier j. 

(rf open systems 

programming tools, 
languages, and ...and under the X window System. 

libraries. Call for your free Uant product catalogue. 

30 DAY MONEY BACK GUARANTEE. CALL FOR 
FREE DEMO. 



Liiiainit 

Australia Noble Systems (02) 564 1200; AusTGerTSwitz. ESM (070) 22 34077; Benelux TM 
Consult (02503) 26312; Denmark Ravenholm (042) 887249; France Smartline (01) 4634 
6419; Italy Soft Team (049) 82 91285; Norway* Ravenholm (02) 448855; Sweden LinSoft 
(013) 111588; U.K. Systemstar (0992) 500919- All other inquiries: Oakland Group, GmbH 
+49(0)30 391 5045. 

Liant logo type, C-scape and Look & Feel are trademarks of Liant Software Corp. Other 
trademarks belong to their respective companies. Copyright © 1991 by Liant Software Corp., 

959 Concord St, Framingham, MA 01701, U.SA 508-872-8700, FAX: 508-626-2221. 
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under NT, Microsoft licensed an 80x86 
emulator from Insignia Solutions. But 
80x86 emulators are tricky. IBM quietly 
offers such an emulator on the RISC Sys¬ 
tem/6000, called PC-Simulator, When 1 
went to Austin, 1 was there to help IBM 
with some PC-Simulator problems. Early 
versions of OS/2 taught the bitter lesson^ 
either you run the 20,000 DOS applica^ 
tions that exist or you don't sell. 

From the perspective of a business ap¬ 
plication programmer like myself, 1 see 
OS/2 2.0 and Windows NT competing for 
three different audiences. In the first group 
are programmers who write commercial 
products. In the second group are in-house 
professional programmers who create soft¬ 
ware their companies use to run their day- 
to-day operations. In the third group are 
the casual programmers who write soft¬ 
ware to help automate their departments’ 
work load. 

Many in the shrink-wrap camp will di¬ 
vide into two or more teams and write 
versions of their products for both NT and 
OS/2, with perhaps versions lor Unix, Next- 
Step, and the Mac. Small companies with¬ 
out enough programming resources to cre¬ 
ate multiple versions of their products have 


two choices: Toss a coin and pick an op¬ 
erating system or use a virtual toolkit that 
spans multiple platforms. The choice de¬ 
pends partly on the type of application. If 
you’re in this camp and your application 
wonT tolerate the overhead of a virtual 
toolkit, T can’t tell you which operating 
system you should bet the farm on. 

Fd guess that many in-house profes¬ 
sional programmers will want to write for 
OS/2. Why? OS/2 2.0 already offers the 
fcaiures that developers asked for when 
they complained about DOS (not enough 
memory, too simple, and 64-KB segments) 
and Windows (too easy to cause an unre¬ 
coverable applications error). Tlie casual 
programmer will likely continue to use 
DOS or DOS and Windows to create 
small-scale, helpful software. 

It Will Be Ready When? 

Ultimately, OS/2 and Windows NT are 
very similar, NT has a lot of nice features; 
OS/2 has nice features of its own. Differ¬ 
ent programmers will prefer each one for 
different applications. 

If IBM enhances OS/2 to encompass 
features like threaded PM message queues 
and multiprocessor support, the competi¬ 


tion between Microsoft and IBM may boil 
down to a simple price war. If this hap¬ 
pens, a customer-driven compimy like Ap¬ 
ple will surely be the winner. 

Software projects never finish when the 
markeiing people say they wilt. In fact, 
software projects hardly everfini.sh when 
pmgranmers say they will. Windows NT 
1.0 is an ambitious effort, and 1 expect that 
its birthing pains will be similar to those of 
OS/2 2.0. As a programmer, 1 feel safe 
telling you that if Windows NT is a real 
for-salc product able to run DOS, Win 16, 
Win32, and other types of applications by 
tlie end of the year, I’ll eat a disk. How¬ 
ever, let me temper that by saying I also 
expect that ITl probably do some Win¬ 
dows NT programming in 1993 or 1994. ■ 


Barry Nance is a conirihuting editor for 
BYTE. A programmer for 20 years, he is 
the author ofVsmg OS/2 2 (Que, 1992} 
and is (he exchange editor for the IBM Ex¬ 
change on BIX, where you can reach him 
as harryn." 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix MUi Lane, Peterborough, NH 
03458, 



One portable Vlalitek backs up 

all your PCs! 


ANALYST'S 

CHOICE 


Oct. 15, 1990 

psr^eo 


No controller card needed! 

_ The Valitek PST is a rugged, reliable, and 

K simple backup solution; just pick it up and 
plug it into the parallel or serial port of vir¬ 
tually any IBM or compatible PC, old or 
new. No jumpers, no switches, no need to 
format media. Up to 4.5 MB/min.; 60,160, 
and 250MB models. And it’s a great way 
to distribute large databases to many PCs. 

Compelling economics, too: buy just one 
Valitek to back up all your PCs. 

Call(800)WUTEKor %/A I ITEII/' 

(413)549-2700;FAX(413)549^2900 lrMI.1 I CifV 
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Notice 


WE'VE BEEN ASKED TO MAKE IT VERY CLEAR THAT 

There’S a whale of a difference between QNX'*’and UNIX? 

We’re glad to oblige. 


.VEN THOUGH THE QNX REALTIME 
PERATiNG System is not based 
N UNIX SOURCE CODE, WE CAN 
NDERSTAND HOW SOME DEVELOPERS 
IGHT CONFUSE THE TWO. AFTER ALL, 
NX FOLLOWS THE LATEST IEEE 
OSIX 1003.1 AND 1003.2 OPEN 
YSTEMS STANDARDS, SO YOU GET 
HE SAME API AND UTILITY SET 
OUND IN MANY UNIX SYSTEMS. 

UT LOOK BENEATH THE SURFACE 
ND YOU'LL SEE TWO 
UNDAMENTALLY DISTINCT 
RCHITECTURES. A MONOLITHIC OS 
)N THE ONE HAND, A MICROKERNEL 
>S ON THE OTHER. THEY'RE 
AFFERENT SPECIES ALTOGETHER, 

S DIFFERENT AS A WHALE AND 
I SCHOOL OF DOLPHINS. 

ARCHITECTURE YOU CAN BUILP ON 

)NX'S MODULAR, MICROKERNEL 
ARCHITECTURE GIVES YOU 
REMARKABLE FLEXIBILITY. OS 
SERVICES ARE PROVIDED BY A TEAM 
)F COOPERATING PROCESSES RATHER 
’HAN BY A MASSIVE MONOLITHIC 
CERNEL. The result? You can 
STRIP QNX DOWN TO A ROM-ABLE 
EMBEDDED SYSTEM. OR BUILD IT UP 
rO A VAST NETWORK AND HARNESS 
THE POWER OF HUNDREDS OF CPUS. 


OUR PRICING IS MODULAR TOO, 
SO YOU'RE NOT FORCED TO PAY 
FOR WHAT YOU DON'T NEED. 

REALTIME PERFORMANCE 

YOU CAN Count On 
Need the speed of a fast, 

REALTIME EXECUTIVE? 

QNX CLOCKS IN AT 16 |ISEC 
PER CONTEXT SWITCH ON 
A 33 MHZ 80486. 

But QNX DOESN'T STOP THERE. 
WITH ITS PRIORITY-DRIVEN, 
PREEMPTIVE SCHEDULING, 
YOU CAN BUILD REAL REALTIME 
SOLUTIONS. 

Distributed Processing 

You CAN Bet on 
QNX CAN TRANSFORM A BUNCH 
OF ISOLATED MACHINES INTO A 
SEAMLESS SUPERCOMPUTER, 



ORCHESTRATING HUNDREDS OF 
CPUs WITH ITS NETWORK-WIDE IPC. 
You're in complete control 

OF ALL RESOURCES AT ANY POINT, 
FROM THE PLANT FLOOR 
RIGHT UP TO YOUR DESKTOP. 

Support You Can Depend On 

During the last ten years, 

WE’VE EARNED A REPUTATION 
FOR OUTSTANDING TECHNICAL 
SUPPORT. We offer EVERYTHING 
FROM 24-HOUR ONLINE 
CONFERENCING TO ONSITE 
CONSULTING, SO YOU CAN EASILY 
REACH THE PEOPLE WHO MAKE UP 
THE QNX DEVELOPMENT TEAM. 

THEIR EXPERTISE CAN HELP 
YOU KEEP YOUR DEVELOPMENT 
PROJECTS RIGHT ON COURSE. 

To FIND OUT HOW YOUR 
APPLICATIONS CAN THRIVE IN 
THE QNX ENVIRONMENT, 
CALL 1-800-363-9001, 
(EXT. 101 ). 

QUANTUM SOFTWARE SYSTEMS LTD. 
175 Terrence Matthews Crescent 
Kanata, Ontario, Canada 
K2M 1W8 
Tel: 613-591-0931 
Fax: 613-591-3579 
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ASK BYTE 


Pass the PCMCIA 

I recently purchased a Sharp PC- 
3000, a new palmtop IBM XT com¬ 
patible that is fantastic. Its size is 
slightly lai^er than a VHS videocassette, 
and it has a very large screen. 

This product is new in Hong Kong. I 
have managed to find all the cables and 
options for the machine except what is 
referred to as the industry-standard IC 
cards designed to conform to PCMCIA 
1.0 (not more than 3.3-mm thickness). Very little is 
known here about where to get them. Sharp dealers sim¬ 
ply tell me these are not yet available from Sharp. Who 
might have these cards? 

Ted Wilson 
Hon^^ Kong 

One computer that / have seen that uses the PCMCIA 
card is Hewlett-Packard's HP 95LKpalmtop computer. 
HP sells two RAM cards: 128 KB ($199.95) and 512 
KB ($399.95). Computer dealers in Hong Kong should 
have these cards in stock. I suggest that you take your 
computer to a dealer and see if they will work. If neces¬ 
sary, you can contact HP at 1000 Northeast Circle 
Blvd., Corvalis, OR 97330, (503) 757-2000. 

The PCMCIA 2, 0-specification cards have the same 
size and physical features, with 68 pins an one end of the 
memory card. But this newer specification lets you exe¬ 
cute programs on the memory cards and use the card port 
as a generalized I/O device. This means that, theoreti¬ 
cally, you can use the cards as system RAM or use the 
port to connect your computer to hard drives or 
LANs. —Stan Wszola 


The Eyes Have It 

I cannot look at a computer screen for more than 15 
minutes before my eyes become irritated. 1 have had an 
eye examination, and the ophthalmologist tells me that 
there is nothing special about computer screens that 
should hurt my eyes. 

I spoke with several computer dealers about the prob¬ 
lem, and they gave different explanations. Some blame 
the screen resolution. Others blame refresh rates and 
recommend a noninterlaced monitor. Both interlaced and 
noninterlaced monitors hurt my eyes, however. 

Tve heard of LCD monitors that are thin and flat and 
that mount anywhere. Would these prevent eyestrain? Fm 
also interested in knowing about the effect of ultraviolet 
light, room lighting, and ergonomic factors. 

Bryan Chung 
Miami, FL 

Pm surprised that your ophthalmologist couldn *t help 
you. While computer screens are not inherently evil, they 
can be hard on your eyes. Your eyes have a natural 
*'resting point of accommodation, " where they tend to 
focus when relaxed. For most people, that falls some¬ 
where between 20 feet and infinity. A typical computer 
monitor is 20 to 28 inches from your eyes. As you use the 
computer, your eyes have to constantly work to keep fo¬ 


cused at this close distance. 

Folks who sit and stare at a screen 
all day compound the problem by farcing 
their eye muscles to hold this unnatural 
position for long periods of rime and 
making constant tiny left-right move¬ 
ments to read lines of text. Periodically, 
look away from the screen and focus 
on some distant object. 

Color is another factor. Different 
wavelengths cause the retina to focus 
differently. Chromatic aberration 
makes your eye constantly focus in and out as you look at 
different colors on the screen. While color is great for 
some things, it can make working with text needlessly 
painful. LCDs may not be any better. While they don V 
have the radiation and flicker problem associated with 
CRT displays, they are usually smaller and offer less 
contrast. 

Ask your ophthalmologist about glasses ground for 
reading at computer-screen distances. Adjust the ambient 
room lighting to be two to three times brighter than the 
screen background, and position the mon itor so it's 
.slightly below eye level. If you *re using a color monitor, 
make sure it's a high-quality unit, the bigger the better, 
and try moving it farther an’^iy. 

Even better, switch to a good-quality monochrome 
moniton These don V have problems with convergence or 
dot-pitch /f mi far 10115 , and they generally have better 
contrast than color lubes. Above all, take frequent breaks. 
Rest your eyes, look around the room, or take a walk. 
Computers and Visual Stress from Abacus (ISBN I- 
55755-128-6) has a chapter on eye exercises that may 
help, ft also offers a good summary of the problems. 

—Howard Eglowstein 


Is Your Keyboard Latent? 

W e received several letters in response to Colin Ver¬ 
non 's letter in the February /1a/: BYTE. When you 
press a key on some IBM Enhanced-styie keyboards, in¬ 
correct characters may appear on your display. The prob¬ 
lem is due to a latency problem involving I NT 9 hexa¬ 
decimal. Enhanced-styie keyboards often generate a long 
series of scan codes for a single key press. Unfortunate¬ 
ly, some BIOSes in AT-class machines let other interrupts 
occur before the machine has processed all these scan 
codes for that keypress. 

A suite of freeware utilities available from BIX or 
CompuServe solves the problem. You 11 find INT009FfX 
.ZIP in the IBM.PC listings area on BIX or in Compu¬ 
Serve 's PCVEND Forum as INT9FI.ZIP. These files, 
which were developed by Artisoft, include docu¬ 
mentation. 

Also, check out KBDFIX.ZIP in the Borland listings 
area on BIX. The .ZIP file includes executable files and 
source code (Pascal and assembly language). The free¬ 
ware programs don 1 all work with every computer, so you 
might need to download both .ZIP files to find a pro¬ 
gram that works. Thanks to Andy Cooper of Downing- 
town, Pennsylvania, Lou Maries of Peterborough, On¬ 
tario, Canada, and Rick Roth of Artisoft for their 
suggestions. —Stan Wszola 



364 BYTE ‘ JUNE 1992 
















Se Habla ASCII? 


Soft on Graphics 


I work for a data-entry company in the Dominican Re¬ 
public and have to translate specialized Spanish text 
into English, Is there specialized translation software 
for technical documents? 

Rafael Mota Legreaux 
Queens, NY 

Machine translation has become a hot markeL See **The 
Multilingual Edge ” in the March 1991 BYTE for an over¬ 
view of the technology, explanations of machine transla¬ 
tion terminology, and a company list. 

Globatink (9302 Lee Hwy., Suite 440, Fairfax, VA 
22031, (800) 255-5660, ext. 29, or (703) 273-5600; fax 
(703) 273-3866) has a translation system for the PC. 

GTS Basic ($498) includes a 2-MB general dictionary. 

GTS Professional ($995) lets you add subject-specific 
dictionaries (Le., business-finance, legal, and computer 
terminology) for $100 each. Either version lets you add 
new words to the primary dictionary. 

One of the complaints about machine translation is 
the literal, word-by-word method the software uses to 
translate a document. A translating thesaurus like Lex¬ 
ica from WordStar International (201 Alameda del Prado, 
Novato, CA 94949, (800) 523-3520 or (415) 382-8000; 
fax (415) 883-1629) can help polish up the final transla¬ 
tion. Lexica groups words according to concept, so you 
can analyze meanings and nuances. The five-language 
version of Lexica (English, French, German, Spanish, 
and Dutch) sells for $295. ^Stanford Diehl 


Speaking by Numbers 

I am interested in speech-controlled input for PCs. I*d 
like to use such a system for bookkeeping. Instead of 
typing in the numbers manually, Fd like to speak the 
numbers into a microphone and have them appear in the 
program. I would appreciate any information about 
these voice-recognition systems and where to get them. 

Peter Darnert 
Peia, Argentina 

Two inexpensive options are the Voice Master ($149 
from Covox, Inc., 675 Conger St., Eugene, OR 97402, 
(503) 342-1271; fax (503) 342-1283) and the Bug Voice 
Command System ($799from Command Corp. (3675 
Crestwood Pkwy., Duluth, GA 30136, (404) 925-7950). 
You might also try Vertex Voice Systems (1090 King 
Georges Post Rd., Building 107, Edison, NJ 08837, 

(908) 225-5225, fax (90S) 225-7764) and Votan (6920 
Koll Center Pkwy,, Pleasanton, CA 94566, (800) 877- 
8746 or (510) 426-5600). Give these companies a call and 
tell them the specific application you have in mind. 

On the higher end of the PC platform, Dragon Sys¬ 
tems (320 Nevada Sl, Newton, MA 02160, (617) 965- 
5200; fax (617) 527-0372) has an impressive voice-rec¬ 
ognition package called DragonDictate ($8995), with a 
30,000-word vocabulary. IBM VoiceType is based on 
the same technology, but it has a smaller vocabulary 
(7000 words) and a smaller price tag ($3185). Both sys- 
tems include software and a speech-recognition board. 

“Stanford Diehl 


I am trying to configure a PC or other system to stamp 
photographs on clothing. What do I need? 

Jorge Rodriguez 
Porto Alegre, Brazil 

Black Lightning (RR 1, Box 87, Depot Rd., Hartland, 

VT05048, (802) 436-3257) remanufactures toner car¬ 
tridges for Hewlett-Packard LaserJet printers. By adding 
colored dye to the laser-printer toner, the company has 
created a subUmation-transfer toner The toner looks 
black when you print it onto normal paper, but by heating 
the paper, you can transfer the image to other surfaces, 
including fabrics. Black Lightning sells the toner in many 
colors. Cartridges are $80 each. 

For hardware, you need a laser printer that accepts a 
Canon EP or EPS cartridge. Then use any graphics soft¬ 
ware package that can horizontally flip the image you 
want to print. The iMserWriter print driver does this auto¬ 
matically, Adobe liiustrator and CorelDraw can also do 
this, it helps ifthe^oftware can create color separations. 
You can then print multiple colors by changing the toner 
cartridge for each color pass. —Stanford Diehl 


Writers’ Bundle 

I would like information on software called Writer’s 
Toolkit for Windows and other such packages. 

Michael Briley 
South San Francisco, CA 

Writer *s Toolkit for Windows is an excellent electronic 
reference set. It includes Houghton Miff lin *s CorrecText 
grammar, style, punctuation, and spelling checker; the 
American Heritage Electronic Dictionary; Roget 's // Elec¬ 
tronic Thesaurus; the Concise Columbia Dictionary of 
Quotations; Houghton Mifflin's Abbreviation Program; 
the Written WordlH: Principles of Grammar and Style; 
and the Dictionary of Common Knowledge, Systems Com¬ 
patibility Corp. (402 North Wabash, Suite 600, Chi¬ 
cago, IL 60611, (800) 333-1395 or (312) 329-0700; fax 
(312) 670-0820) sells the bundle for $129. 

Reference Software International (330 Townsend St., 
Suite 119, San Francisco, CA 94107, (800) 872-9933 or 
(415) 541-0222; fax (415) 541-0509) sells the Writer 
Pack for $149. It includes Grammatik IV 1.0, Word- 
Science ^ Definitions Plus, The Associated Press Style- 
book, and KeyNotes Writer’s Handbook. 

Choose the package that has the reference works you 
want or buy a specific reference package separately. That 
way, you can mix and match to fit your needs. 

Also, consider the growing body of reference works on 
CD-ROM. Call the Bureau pf Electronic Publishing at 
(800) 828-4766for a catalog. — Stanford Diehl ■ 

The BYTE Lab wekonies your quesHons. Address correspondence 
io Ask BYTE, BYTE, One Phoenix Mill Lane, Peterborough, NH 
03458. You can also send BIX mail do **€ditors. ** 

We read every lener, but due to the voiume of mail received, w 
cannot guarantee a response. We edit all letters for clarity and 
brevity. Letters appear in BYTE about four months after we re¬ 
ceive them. 
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Let a Quatech Sales Engineer 
show you the value of quality, 
service and support. 


COMMUNICATION 


WHEN 
YOU NEED 
SOLUTIONS, 
NOT JUST 
ANOTHER 
BOARD! 


Quatech produces a full line of serial and parallel adapters for PS/2, 
PC-XT, AT and compatible systems available in RS-232, RS-422, 
RS-485 and Current Loop. Selectable addresses and interrupt 
capabilities are featured in our multi-port/user, SDLC, HDLC, and 
X.25 adapters. Software and 16550 DARTS are available. 

DATA ACQUISITION 

Quatech has developed a full line of data acquisition products for the 
IBM AT and compatibles. These high performance, low cost boards 
provide analog-to-digital, digital-to-analog, and digital input/output 
functions. A/D and D/A converters are equipped with 8,12, or 16 bit 
resolution, and sampling rates up to 1 MHz. 

1-800-553-1170 





QUATECH 



Made 

in 

U.S.A. 


Corporate office: (216) 434-3154, FAX (216) 434-1409, 662 Wolf Ledges 
Pkwy, Akron, OH 44311 U.S.A. International: Australia/Interworld Elec¬ 
tronics 03-563-7066, Canada (Western)/lnterworld VCR 604-984-4171, 

England/Diamond Point International 634-722-390, Finland/Lab Hitech , 

OY 368-0-804-2522, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems 06181/75041, Israel/ 
RCM Ltd. 972-03-5447885, Italy/N.C.S. Connputer Italia 0331/770-016, Netherlands/ACAL Auriema 040-816565 
Korea/Sam Boo Enterprise Co. 02-678-7457. IBM PC-XT, AT and PS/2 are registered trademarks of IBM Corp. 
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Wonttortt 


Mail Order 

The latest offerings from vendors supplying products of all 
leading manufacturers at extremely competitive prices. 

Hardware/Software Showcase 

This categorized four-color display section makes 
it easy to find Hardware and Software products from a 
wide variety of manufacturers and suppliers. 

Buyer’s Mart 

From Accessories to Laptops to Word Processors, 
you can easily find the dealers you are looking 
for in this directory of products and services. 



HARDWARE/SOFTWARE SHOWCASE 













































Get A L 

Our Three-Way 
Guarantee Just 
Got Better. 


f he Lodestar Three-Way 
Personal 

Guarantee has always 
been one of the industry’s 
most comprehensive. But 
now it just got better. 
Introducing The LodeStor 
Five-Way Personal Guaran¬ 
tee. Now, every LodeStor 
system is covered five 
ways to insure your 
complete satisfaction. And 
that should take a lode off 
you mind. 


1 . MONEY BACK GUARANTE£. 

It YQu change your mind-lot any 
reoson-simpiy TOtum your LodeSiai 
system to us in original condition 
within 30 days of your receipt 
aiidw^V refund your money. 

2 FREEUFETIME 
, TECHNICAL SUPPORT. 

For as long as you own your system, 
well give you FAST. i\REE unlimited 
teohrUcal advice andgukiancetom 
our expert staff, This includes cmy 
support needed to upgrade or modify 
yours^tem. 

3 FREE LIFETIME 
^ LABOR SUPPORT. 

Although you will probably never 
need it for as long as you own your 
s^em. it Wii/ be protected, by our 
!OCi% labor warranty. 

A FREE 2-YEAR 
y PARTS WARRANTY. 

For a full two years after purchase, 
your Lodestar computer will be cov¬ 
ered by OUT 100% parts wananty, 
with fast turn around oh any iepld^ 
ments. 


5 



Ik. 


Moduless Upgradeables 


Carry A 
Lode In 


Greater 
The Future 


FREE 1-YEAR 
■ A ON-SITE SERVICE.. 


Fca g fuli one yecs after purchase, 
youll have the added security dtour 
coast-tocoast FREE on-site seivioe. 



f asy and inexpensive upgrades ore 
built right into your LodeStor Starflex 
computer. Unlike conventional modular 
upgradeable systems from other Com¬ 
panies. you can upgrade your LodeStor 
Starflex system at a fraction of the cost¬ 
all the way from 386DX to 486SX or 
486DX, at any clock speed. 

Thanks to our unique non-proprietary 
Moduless Upgrade design. LodeStor 
Starflex systems can be upgraded by 
simply plugging in the new chip and 
oscillator that comes in their inexpensive 
upgrade kit. Another bright idea from 
LodeStar-It's just that simple! 

f very LodeStor computer is fully loaded 
with value. This includes unsurpassed 
quality throughout. To make certain of 
this, every system is individually pre¬ 
tested and bumed-in for 72 hours prior to 
shipment. And of course, we stand be¬ 
hind our quality with our comprehensive 
Five-Way Personal Guarantee, you will 
see this quality all the way from our 
StarView SVGA Non-Interlaced Monitors 
with flicker-free image, to our own StarKey 
extended keyboards. And we pack in 
even extra value by pre-loading MS DOS 
5.0 & Windows 3.0, os well as a Hi-Res 400 
DPI serial mouse on every system. And 
our systems con be upgraded to include 
optional cache, RAM. more hard disk 
capacity, larger monitor, and a host of 
other enhancements you may require. 
Add it all together - stellar performance, 
brilliant quality, and guarantee that out¬ 
shines all others - andyou Ve got LodeStor. 











AMD 80386/40 Processor 
64K Cache RAM (EzparKkible to 256K) 
4MB RAM (Expcoiciable to 32MB) 

125 MB IDE Hard Drive w/Coche 
Teac 1.2MB 5.25’ & 1.44MB 3.5* Drives 
1 MB SVGA Non-Interlooed Color card 
14' StarVlew 1024 NI SVGA Ktoitor 
(VESA Std for 72 Hz Fucker-Free Display) 
2 Serial, 1 parallel, 8c 1 Gome Port 
MS DOS 5.0 8c MS Window 3.0 w/Monuol 
Starkey 102 Keyboard 
IB-Res Serial Mouse 
Desktop CPU case (Verticais optional) 


Intel 80386/33 Processor 
64K cache RAM (Expandable to 256K) 
4MB RAM (Expandable to 32MB) 

125 MB IDE Hard Drive w/Coche 
Teac 1.2MB 5.25* 8c 1.44MB 3.5* Drives 
1 MB SVGA Non-Inlerlaoed Color cord 
14* StarVlew 1024 NI SVGA Monitor 
(VESA Std for 72 Hz Flkier-Free Display) 
2 Serial. 1 parallel 8c 1 (aome Port 
MS DOS 5.0 8c MS Wtodow 3.0 w/Monixil 
Starkey 102 Keyboard 
Hi-Res Serial Mouse 
Desktop CPU cose (Verticals opttonoD 


Intel 80386/25 Processor 
4MB RAM (Expandable to 32MB) 

85 MB IDE Hard Dive w/Oache 
Teac 1.2MB 5.25* 8c 1.44MB 3.5* Drives 
1 MB SVGA Non-Interlaced Cckt card 
14* StarVlew 1024 NI SVGA Monitor 
(VESA Std tor 72 Hz FUcker-Ftee Display) 
2 Serial. 1 parallel, 8c 1 Gome Port 
MS DOS 5.0 8c MS Window 3.0 w/Monuol 
Starkey 102 Keyboard 
Hi-Res Serial Mouse 

Desktop CPU case (Verticals optkxiol) 


- Wananty- 

the most feixgrtoj- 
js Uiat cMiferentiate 
LodeStcabomitscqmpetitors 
IS extensive watignty sdp~ 
pDii" 

- Craftsmanship * 

Lgydut is excellent . Won- 

tiertuRy unciamped sight 
that, greets you when you 
cjpen the case with Lodestar's 
tower, youdonthavetofight 
amassot tangled cahles and 
jagged edges." 

- Technical Support- 

"As a further test of technical 
support I deUbmately d^ 
stmyed.,..,. I then gave.the 
system and a phone to an 
ihexperiehced iheod. A 
Lodestar technician compe- . 
tently took her through the 
process;....." 


'PromptResponse- 

" Wh^n fcoyed with cagues-^ 
hon .... I was immediately 
(^nnected to a Jcnowledge-^ 
able technician " 


Lodestar 386-40C 


Lodestar 386-33C 


Lodestar 386-25 


$1659 


$1629 


$1489 


StorFlex 386-40 Cache 

Upgradable Series 

$1769 

Upgiadatile to 4«iSX-20.486.33/50. 


StorFlex 386-33 Cache 

Upgradable Series 

$1729 

Upgiakible to 40 Mta Si 486SX-20.48633/S0 


StorFlex 386-25 Cache 

Upgradable Series 

$1629 

64K Cache RAM (Exporxtoble to 256k) 
Upgradable to 33/40 Mhz & 486SX-20.48633/50. 


Lodestar 386SX-25 

$1179 

Intel/AMD 80386SX 25 Processor 
2MB RAM 8c 42 MB Hard Drive w/Cache 
Teac 1.2MB 5.25* 8( 1.44MB 3.5* Drives 
1 MB SVGA color card 
14* StarVlew 1024 x 768 Coloi Monitor 
(VESA Std tor 72 Hz Fllcker-Ftee Display) 
2 Serial, 1 parallel. 8c 1 Gome Port 
MS DOS 5.0 8c MS Window 3.0 w/Manuod 
Starkey 102 Keyboard 
Hl-Res Serial Mouse 
Desktop (^ case (Verticals optiotKil) 


Lodestar 386SX-16 


Lodestar 486-50C 

$2389 

Intel 80486/50 Processor w/ 8K Internal 
Cache 8c Built-In Moth Coprocessor 
2 X 32 Bit Local Bus Expaiiston Slots 
64K Cache RAM (Expandable to 256K) 
4MB RAM (Expandable to 32MB) 60ns 
125 MB IK Hard Drive w/COche 
Teac 1.2MB 5.25* 8c 1.44MB 3.5* Drives 
1 MB SVGA Non-Intertooed Cc^ card 
14* StarVlew 1024 NI SVGA Monitor 
(VESA Std for 72 Hz Flicker-Free Displcjy) 
2 Sericd, 1 parallel 8c 1 Qomne Port 
MS DOS 5.0 8c MS Window 3.0 w/Monuol 
Starkey 102 Keyboard 
Hi-Res Soioi Mouse 
Vertical or desktop Case 

486-50 CADstortion 


Lodestar 486-33C 

$2049 

Intel 80486/33 Processor w/ 8K Internal 
Cache 8c Built-in Math (toprooessor 
2 X 32 Bit LooGd Bus Expariston Slots 
64K Cache RAM (Exparidabto to 256K) 
4MB RAM (Expaondableto 32MB) 60ns 
125 MB DE Hard Drive w/Cache 
Teac 1.2MB 5.25* 8c 1.44MB 3.5* Drives 
1 MB SVGA Non-Interlaced Color card 
14* StarVlew 1024 NI SVGA Monitor 
(VESA Std far 72 Hz Flicker-ftee Display) 
2 Serial, 1 parallel 8c 1 Game Port 
MS DOS 5.0 8c MS Window 3.0 w/Monuol 
Starkey 102 Keyboard 
Hi-Res Serial Mouse 
Mid Vertioal or Desktop Case 

48633 WMstation 


$1139 

Call For Our 
MultiMedia System 

Circle 236 on Inquiry Card. 

S Full ¥»f1iati mgy MUfsaal M Mnw 


$3759 


$2679 


8 MB RAM & 210 MB Hard Drive 
17 SVGA C^cjtor Monitor, 

32 Bti Local BOs SVGA Color Card 
(w/1 MB RAM & Provide 32.768 Colors) 



8MBRAM&210MBHD. 

32 Bil Local Bus SVGA Color Card 
(1 MB RAM & Provide 32.768 Cokxs) 



^ -4^ 


bctctivebuy." 


- PC Soutc&s 1992 



18539 East <3ale Ave. 
City oi fridustry, 
CoUfomia, 91748 
Tel: 1.818.810 3818 
Tech Support; 
.■1.800.875.7569 
' Fax; 1.818.810.5928 

.GK3VEraJMEW,SCBCX>tSAND.C^ . 

PUIOiASEOipERSWErcC^ , 

. spediticdttom subject 
tioe>v 2-Ve(^ Pcirts Wonpinty 

not iDciuae 

retutrw mhst be nhapped pre-bcod 6( m lesol; 

' ablecbaStibn. 

.fcmty diekab .B^o^rp^ahy is lq» UHi$trqtiQp , 
Nb cuichaigo an VI^ MotsteiGaixi 8i 
< Qlscbveif 2% d($coiJbI oh gdl 
^ysteftta: PCijehaae .<±re cBa6ept!^ csp. 
^qppt c r y ed qredit CcdiJbirta orders qeki 8 1 / 

' . Mpcodbcf / 

opdB^gisterediiqdomjaiKscoethej^^ . 
^esps 9 ttyji>c:riiirnpc^^ jFbi.mpre.writterv 
-- taf5X i TV3tipn.pteci9e<xaD-^iwHiEEpBo^^ 

. ocnoibg; / 




























































ATimk^ SOlUHz 486 is. 


...TO DIE FOR! 


Computer Shopper 
Jonuory 1992 


ATronics offers you more for your hardeomed dollar. Highest quality compo¬ 
nents; customer service and technical support second to none. Sy^ms designed 
to avoid obsolesence and protect your investment dollar. Motherboards designed 
with upgmdeability in mind. 


Wve been first me 1985. The very first AJ-compatible; the first 48c 
on the market. Dollar for dollar and feature for feature, no competitive syst 
available today can match the ATronics line for technology, quality and volu 
You owe it to yourself to check our prices. Call us today! 



Sll^e awHobie iit nwM 

> been vecfisd to coina^ 

4 A wl 

coniNiBn. 

bitetBBM. boiiMB 

tbwfc^ecr^wwpgiiwfc-; 
^tntelln^.lQSc is ateiiiMmBaik'af 
bitel OKporafion. . ' ' 

> iUdthonal otihe OKAM.at^o|Miic( fdl lews 
msKQMlkibk V 










Systems Proudty Made in the USA! 

ATI-386/33 

• 33AUi/ 80386 ^ h mm mm mm^ 

• 64XaKle ^ f JwOiC 

• IMBDRAM 

• ITOMBIDElKNdiitws m ^ ^ 

• 1.44MB or 12MB dm 

• 1024 X 768 SVGA (od 

• SVGA monita (1024 X 768) 

• 2s«ialond1poioll8lpott 

• 101 snboncodkeybooni 

• Baby AT cose 

ATI-486/20S\ 

• 20MH2 B0486SX ^ h ^ 

• 64X writs bod code 3 W MMm 

• 4M8NAM 

• 120MB lOE hold disk # 

• 144 MB or 1.2MB drirt 

• 1024 X 768 SVGA tod 

• SVGA monitor (1024 X 768) 

• 2ss(ialand 1 poralielpoiT 

• 101 ndniKid ktybood 

• Baby AT cost 

ATI-486/33DX 

• amuMSiox * m mm 

• 2S6I[ writs bock code 3 W MMmMi 

• 4Mfi DRAM ■ 

• 120M8KXhaiddsk M 

• 1.44MBar12MB(bjve 

• 1024X768 SVGA cold 

• SVGA mocMtor (1024 X 768) 

• 2 sitial ond 1 poiolei poit 

• 101 erdsmead keybooni 

• Baby A1 cose 

QtJUf: U.S. ifafliinfld 

and mode since 1985. OifSite Service: k/Atk UnUtnited technical fhomauiatinciuiied. 




co' 

Vi' 


ceO<* vC^*V 


ATronics' 50 MHz 486 Sy^ms 


AT1-486/30DX2 

• SOMHi 804860X2 

• 256K vnile bod (odie 

• 4M8MAM 

• 12QMBID(haniilim 

• 1.44MB or 1.2MB dnve 

• 1024 X 768 SVGA (ord 

• SVGAmonitor (1024X768) 

• 2saialand 1 paraUport 

• 101 enhoiKadkeiifaoinl 

• BobvAloBo 


%395 


\TI-486/50DX 


SaMI:804tiDII 
256X writs bod code 
AMBDCAM 
120MB IK bii disk 
1.44 MB or 1.2MB dnn 
1024 X 768 SVGA (iml 
SVGA monitor (1024X768) 
2senaliMi 1 porakiport 
101 enhoiKsdksYboaid 
Baby AT cuss 


^2/995 


ATroni( 

International, 

45635 Northport Loof 
FYenionl. CA 94538-(> 


I’hone: 510-656-{ 
Fax; 510-656-1 

Hours: 7 am to 5 pm PST 


(OUTSIDE CAUFORNIA SALES CALLS) 


1 - 800 - 488-77 


Card. 


Circle 199 on 


uir 


























































June 25, 1931 
MatiQnal Volanie ATIQOO 


of high speed irapfes terds. 


Volorsfe ledes 


All Volante high speed graphics boards olfer; 
Built on ISA, MicroChannel or VME bus 
Video memory upgrades to 4 MB 
Program memory upgrades to 4 MB 

Razor sharp resolutions from 1024x768 up to 
1600x1280 

► Blazing color selection from 8-bit to 24-bit true color 

Optional TITMS34082 floating [Mint processor for 
enhanced 3D acceleration 

Superior speed of the TI TMS34020 graphics engine 
paired with National Design's advanced ASIC technology 

LIFETIME WARRANTY - no gamble here! 

Whether your game is CAD, Microsoft Windows, graphic arts, multemedia or medical 
imaging, Volante has a card for you at a fraction of the cost charged by the competition. 


Call 800-253-8831 nowvfor infonmation 
on the breathtaking Volante series. 

Rione: 512-54^^55 Fax^ 512^345^055 


NATIONAl DESIGN, INC. 

■ MB MB Q171 CAPITAl OF TEXAS HWY, H-230 
B Bfli^^B AUSTIN, TEXAS, 7875^ 


Circle 219 on Inquiry Card (RESELLERS: 220), 



























CONTROL UP TO 96 PC 


pFILE SERVERS WITH 1 KEYBOARDni 
AND MONITOR USING... 

COMMANDER 





• Select via Keyboard 

• Dual access up to 250 feet 
away (optional) 

• NO external power 

• Mix PC, PC/XT, PC/AT 
and PS/2 

• "AutoBoor**" Feature 
boots attached 
computers without 
operator intervention 

• Shows PC power status 


• Each unit accommodates 
from 2 to 8 PCs 

• up to 12 units can 
be cascaded 


• Mounting kit available 
for 19” and 24" rack 
installation 


^nzzzzzzzzzzzzzz 


• PS/2 Mouse support 
available 




Dealer Program Available 


Cybex corporation 

2800-H Bob Wallace Ave. 
Huntsville, Alabama 35805 

(205) 534-0011 
i_ Fax (205) 534-0010 


PC. PC/XT, PC/AT and ps/ 2 are trademarks of 
rnternationar Business Macnines corp 


372 BYTE- JUNE 1992 


CircU 204 on Inquiry Card. 

































































































Quantum 

52MB QULPS52A 
17ms 3.5" 1"H 
Bare Drive Kit $209 
16 Bit Kit $229 

105MB QULPS105A 
17ms 3.5" 1"H 
Bare Drive Kit $349 
16 Bit Kit $369 

210MB QUPR0210/\ 

15ms 3.5" HH 
Bare Drive Kit $649 
16 Bit Kit $669 



Talon 


lOSMB SA3101A 
16ms 3.5” 1“H 
Bare Drive Kit $329 
8 Bit Kit $349 

16 Bit Kit $389 

120MB SA3062A 
16ms 3.5" 1"H 
Bare Drive Kit $379 
8 Bit Kit $399 

16 Bit Kit $399 


<^Se^te 


42MB ST351A 
28ms 3.5” 1"H 
Bare Drive Kit $179 
8 Bit Kit $209 
16 Bit Kit $199 

60MB ST277R-1 
28ms 5.25" HH ^**8^ 
Bare Drive Kit $249 
8 Bit Kit $299 
16 Bit Kit $319 


106MB ST3120A^f^ 
18ms 3.5" 1”H 
Bare Drive Kit $319 
8 Bit Kit $349 
16 Bit Kit $379 

130MB ST3144A4nf^ 
16ms 3.5” 1”H 
Bare Drive Kit $359 
16 Bit Kit $379 

210MB ST1239A 
15ms 3.5” HH 
Bare Drive Kit $599 
16 Bit Kit $619 


1050MB ST41200N 
15ms 5.25” FH 
Bare Drive Kit $2099 
16 Bit Kit $2249 


Maxtor 

120MB MX7120A4ffl^ 
15ms 3.5” 1”H 
Bare Drive Kit $389 
8 Bit Kit $429 

16 Bit Kit $399 

210MB MX213A 
15ms 3.5" HH 
Bare Drive Kit $599 
8 Bit Kit $629 

16 Bit KL $629 



800/99M040 


HDI SALES: 602/350‘1128 
FAX 602/350-1150 

NATIONAL ACCOUNTS 
Purchase Orders 
800/998-8014 
FAX 602/350-1180 

International: 602/350-1144 
FAX 602/350-1188 

APO/FPO: 602/350-1145 

Order Status: 800/729-4490 


Fujfrsu 


520MB M2624SA i.’ffii 
12ms 3.5" 1"H 
Bare Drive Kit $1199 
16 Bit Kit $1395 




513MB M2624T 
12ms 3.5" HH 
Bare Drive Kit $1199 
16 Bit Kit $1295 


1079MB M2266SA^-IJBk 
14.5ms 5.25" 

Bare Drive Kit $2099 
16 Bit Kit $2299 


MICROPOLIS 


340MB gam 

MC1664 

1034MB 

HS MC1598 


15ms 5.25" HH 

14ms 5.25" FH 

Bare Drive Kit $1099 

Bare Drive Kit 

$2199 

16 Bit Kit $1199 

16 Bit Kit 

$2299 

660MB 

1354MB 


MC1568/1588 

HS MC1528 

16ms 5.25" FH 

14ms 5.25" FH 

Bare Drive Kit $1499 

Bare Drive Kit 

$2699 

16 Bit Kit $1699 

16 Bit Kit 

$2799 



ALL BARE DRIVE KITS INCLUDE 

All mounting riardworo. "Disk Managar" 
lormattln^partHlonlng software It 
necessary, and HOI's Hard Drive 
Reference Manual with complete 
Installation Instructions. 

COMPLETE INSTRUCTIONS 


ALL 8 & 16 BIT KITS INCLUDE 

16-Bit host adaptor hard/lloppy '1 to 1** 
controler or Interface card, mounting kH 
(3.5" kK Inc. beiiea & Mack bezels), rails, 
cafalas, all nmunting hardware, "Disk Marv 
software (W applicable) «id manual. 

EVERYTHING YOU NEEDl 


CONNER 

40MB CP3000 
25ms 3.5" I’H 
Bare Drive Kit $189 
8 Bit Kit $219 
16 Bit Kit $199 

120MB CP30104 
16ms 3.5" 1”H 
Bare Drive Kit $379 
8 Bit Kit $419 
16 Bit Kit $399 

209MB CP3204 
16ms 3.5" HH 
Bare Drive Kit $609 
16 Bit Kit $629 




ADD 1MB RAM 
AS LOW AS $39 

1MB x9 80ns $49 
1MB x8 80ns $39 

Add $2 lor SIP 

MEMORY FOR EVERY SYSTEM! 

600MB Internal External 

TALON $299 N/A 
SONY $389 $509 
CHiNON $399 $519 
TOSHiBA $599 $699 








WE SHIP VIA 
FED ERAL EXPR ESS 

NEVER W SURCHUIGE 
for yiSA« MC or IHscoyer! 


MMC 


HARD DRIVES International 

800/998-S04 


Prtoes and araflabnity aufcilect to 
chan0a Mthout noOce. All Rams 
NEW. PO'8 aooeotBd ftam quailfled 
Ix^ersrNet 20. APO/FPO onjers add 
$13 shipping. 30 GuarantDe & 
l-\tar Replaoement Policy ham 
some nsalrtcdons. Shipping la not 
renjna8Di8. Ai traafimancs are the prop- 
ertlea of their laspecttw onwters. 6/92 
c 1992 Dtsdtxjdon NetMorit, Inc. 


Hard Drtves Intemattonai 
Insight DIstrlbutkm Network, Inc. 
Idl2 W. 4th SL. Dept HAK 
Tempe. AZ 85281 


PURCHASE ORDERS/NATIONAL ACCOUNTS 800/998-9014 

£ 


















































































GOOD MEMORIES 

H.Co. hasAmerica'slargestselection(rfmemory! 
And, well beat any USA advertised price.* 



Memory is Chea^hbut Only 
If you Know Where to Look. 
The Phantom Saves a 
Sundle on SIMMS Truth in 
adverfeirTg-whataoxioept... 

PC Computing, AptH t992 


Math Coproccessors 


zcs 7 -ao ..$ 99.00 

3C®7SX^16 tei.00 

3C87SX‘20 139.00 

3C87SX-2S 149.00 

3C87‘25 ..._ie9J00 

3C87 33 179J00 

3C8740 199JOO 



Intel 


Cyrix 

Part I Price Part » Price 

a«87SX-£0 .moo 03 S 07 . 2 O _„.jH900 

00307-33^ .a3SB7-25 .. 159.00 

BS3S7SK2a .„...153X)0 53007.25 __ ,7930 

0OQ87SX-16 149.00 03007^ ...: Z 1S9.D0 

aoaaTxu xlt... 109.00 0 ^^ ' 3^9 m 


Laptop Memory 


TOSHIBA 

Ueinory 

Added 

T1000SE, IMBKIt..... 

XEiE 

ASIOOSX 3MB KM.... 

6MB KM.... 
T1M0XE 2MB KM... 

T16O0 2MBKI1„„ 

T31MSX 2MB KM... 

4 MBK 11 „.. 
T3100 2MB KM... 

TSIOOe 2MB KM . 

T3200/SXC 2MB Kil... 

4MB KM... 
Taaoo 2MB KM.,.. 

4MB KM ... 
13200 3MB KM.... 

T5100 2MB KM.... 

15200. 2MB KM,,.. 

5200C 

aSOO SMB KM H.. 


.$149.00 

...199.M 

... 319.00 
...67&.00 
...119,00 
119.00 
... 119.00 
..,209.00 
...279.00 
.. 119.00 
119.00 
...209.00 
... 119.00, 


,...229.00 

118.00 

119.00 

429.00 


L40SX 


MemofY Price 
JiSJH Added 

ZMSMem. ..Si 10,00 

4 MB Mem.2T9.00 

SMB Mem. ,,..449.00 

COfnPAQ}*^miiri Price 
" Added 

Poriatrieiri 2MBKit..$129.00 

PariaWe306/2O 

tMBKit179.00 

4MBEXP_4S9,00 

PerlaOte 1 MS BD 119 00 

LTE20e 2MB BD 149.00 

4MB BD.459.00 

Porlatle 1 MB BD 179 00 

LTE3a5S/20 

4MB BD.359,00 

SLT/Eee 1MBBD..._ 129.00 

4MB BD .....„ 429.00 

SLT/30e 1MB BD.139.00 

2MB BD....... 219.00 

4MB BD 399.00 


Memory 

Price 


Added 


OltraLHe 

1MB MD .. 

-.$22900 

) ascF 

4MB MD .. 

,-...599.00 

Praspeed 

1MB BD... 

159.00 

\ SX^20 

4MB BD 

,-...439.00 

Prospeed 

1MB BD... 

139.00 

2BG 



386SX/tfl 

2MB BD.. 

.259.00 

} 

4MB BD ™miM 

\ Praspeed 

2MB CO-_259.60 

[ 386 

1 

8MB CO... 

.-...999,00 

) 

) Maimirv 

Adcfed 

Price 

\ S.SJBX 

2MB Alpha 

..$169.00 

\ 

2Me Bela.. 

.169.00 

) 

2MB DIP.. 

.189.00 

Sllmspol 

2Me CD... 

,-189.00 

) 286e 

4MeCD.... 

.....429.00 

Turbofiport 

1MB BD.... 

159.00 

1S6e 

4Ma BD.... 

,-..495.00 

OTHERS 



Memory 

Price 


Added 


A^Ejrt. 

tMB SIMM 

.... $79.00 

Notebook 

4MB SIMM, 

,...209,00 

Sharp 

1MB BD 

... 139.00 

PC-e^ Notebook 


DTM. 2000 

1MB BD 

-129 00 

TiT.M.3000 2MBKII_. 

129.00 

Everex 

2MB MD 

199.00 

Tempi LX 



ParasQfilc 

1MB CO..,,. 

129.00 

CP-170,276 



Epson 

1MBUPG„ 

,H. 159.00 

NESS 

4MB UPG ..H. 399.00 



La.ser Pi'iiiter Memory 


Model 

Memory 

Added 

PRICE 

H.P.Laseijai IIP, 

iMBMqdute 

S 85.00 

lli.niD,liiP 

2MB Module 

119.00 


3MB Module 

179,00 


4Me Module 

209.00 

H-P-Userjal ll.tlD 

1MB Module 

85.00 

2MB Module 

11900 


4MB Modute 

20900 

H.P.Lasarjel III® 

1MB Module 

69.00 

4M6 Module 

189.00 

H.P.Deskjel 

2S6K Module 

10900 

IBM 4019,4019e 

iMBModiMa 

99.00 


2MBModL4B 

139.00 


3.5MB Module 

219,00 

OKI User 400 

IME Modt4e 

109.00 


2Ma Module 

149.00 

OKI laser 800,620 

IMS Module 

109.00 


2MB Module 

149,00 


4 MB Module 

199.00 

Panasonic 4450 

1MB Module 

160.00 

Panasonic 4420, 

1MB Module 

99.00 

44501 

2MB Module 

149.00 


4MB Module 

249.00 


ChiiWSIMMs 


STANDARD SIMMS DRAM 


PARTI PRICE PART# PRICE 

256X8-10...,.SI 7.00 1X1^..K95 

256X9-80.. 15.00 266-80.. 1,80 

IXe-BO.43.00 2S6-7D. 2.D0 

1 XS^eO.43.00 256X4-60 5.00 

1X9-70 45.00 4464-80 ..2.50 

4.X9-80.169.00 4464-10...2,00 

4X8-00..159.00 


KINGSTON 


Convert your 286 to a 386 

The SX/NOW Works with most: 

IBM. AST, Cornptq. Epgcin. HP, HEC. Afl 



PS^ Modoftid&X 

U{!de| 8 Q ^4 2 ClUHzSXt 4 awf 
PSl? Modal SOWk ZSMHI 8 X ^1 


KINGSTON SX/NOW CPU Upgrades 

20 Mte $345.00 

25 Mhi__395.00 


r 

V 


AH Products 

^100%., 

Guaranteed! 


PURCHASE ORDERS ACCEPTED 

from unlversHMs, govenimeiit A qufilltfed flmiftt 
Intematjonal orders & PAX orders sccepMOd 


H.Co. 

Computer Products 

17922 Sky Park Circle #F 
Irvine. CA 92714 


Orders 1-800-726-2477 

Tech Support 1-714-833-3364 
litforirintion 1-714-833-3222 
FAX 1-714-833-3389 

GermaDyOffice: Thomas Bohlmunn 
CharlcJtie'nburgenitcT 18, 1000 Berlin It) 

TEL: 03004rtH7K FAX- 030/3426310 


TERMS: 

1. FKXs accepted Irom universMtes, govemsnefH agencias A qutatilied firms. 

2. VISA,MC,AMEX.DlSCOVER,COD,preiiaid 4 approved PO's pnfy, pleasa. 

3. FAX orders aceepled. Inlemalional tHdffs accepted. 

4. 15% Re^ocking lee on returns withia 3C days. No relunds alter 30 dsys. 

5. No Software returns. 


OPEN WEEKENDS B ■ S Vi 


* H.CP- win meet any U.S.A. legitimately adverlisfld priceon UEUQHY [xoducls only Irom companies wllh new mercftandlse a(3iiflWy in etocfc. Ofler SKdudes Chips and SIMMS. Trademarks are Ihe property otfiiair 
respective companies. Prices are subject to change. 1992 H,Co. Computer ProdLicts. CircU 210 on Inquiry Card [RESELLERS: 211 ), 














































































































POWER to SHARE 

with Printer Sharing Solutions 
from Buffalo Products 

Now your work group can share expensive printing equipment. Each member 
of your team can have access to the maximum printing power of the whole 
group. Using Buffalo Products peripheral sharing devices, each PC can be 
connected to all of your output devices. Expensive, high-powered peripherals 
(like high performance laser printers and plotters) can be shared by everyone. 



Advanced Features + High Quality + Low Cost = Industry Leader 



SL 


Model 

Ports 

PCs/ 

Printers 

Memory 

Available 

Priced 

From 

SL 

6 Ser/4Par 

Any 

Combination 

256KB-4MB 

$495 

SLP 

8 Par/2 Ser 

Any 

Combination 

256KB-4MB 

$495 

HXS 

4 Serial 

Any 

Combination 

256KB-16MB 

$295 

HXM 

2 Ser/ 2 Par 

Any 

Combination 

256KB-16MB 

$295 

HWP 

5 Parallel 

3/2, 4/1 

2S6KB-16MB 

$295 

HXP 

4 Parallel 

2/2, 3/1 

256KB-16MB 

$245 

HCP 

2 Parallel 

1/1 

256KB-16MB 

$225 

AS31 

4 Parallel 

3/1 

None 

$175 

AS41 

5 Parallel 

4/1 

None 

$195 

AS81S 

9 Ser/1 Par 

8/1 

None 

$79 


Buffalo Box Features: 

Pop-up Menu & Windows Option 
Easy Installation & Use 
Rapid Data Transfer 
User Upgradable Memory 
Reliable Automatic Switching 
No PC RAM Memory Required 
Toll-Free Application Consulting 
Toll-Free Technical Support 
45-Day Money-Back Guarantee 

us and Canada Toll-Free 

(800) 345-2356 

FAX (503) 585-4505 
Buffalo Products, Inc. 

2805 19th St. SE. Salem, OR 97302-1520 


Circle 399 on Inquiry Card. 
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PHOTO: TOM & PAT LEESON 


Lite in the wiid can be pretty tough these 
days. Without the necessary ancient- 
torest habitat to iive in, some species like 
the northern spotted owl ot the Pacitic 
Northwest are severely threatened. 

At the Sierra Club, we believe that these 
owls and the ancient torest eco- x 
systems they depend on need our fCp 
help. The Sierra Club’s work to per- h 
manently protect our ancient forests Uff,' 
also helps preserve the habitat of 
the northern spotted owl, giving 


them the range they need to help their 
population grow. 

To learn more about our work protecting 
the forest habitats of endangered species 
such as the northern spotted owl, please 
write us at: 


Sierra Club 

Dept. PB 

730 Polk Street 

San Francisco, CA 94109 

(415) 776-2211 
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CyberResearch June Product Showcase 


Redlake TapeCaster 
VGA to Video Converter 


Red lake's TapeCaster converts VGA screen 
output to video for applications such as animation 
and creating training tapes, the TapeCaster is 
e)(tremeiy easy to use: no base addresses, no 
interrupts, no software—just plug and play. 

• True, precise NTSC or PAL video timing, 

• Simultaneous VGA and video display. 

• Composite Video & Y-C (SuperVHS) output for 
use with equipment ranging from an Inexpensive 
VCR to broadcastHquafity professional video 

#HTSC ZOO TapeCaster - NTSC Video Output ,„„.S750 
#PALZDD TapeCastfir-PAL{EurQ(Hi)Videe0ut,...S7S0 
#MTSC 100 NTSC Video Digitizer w/software.$1650 

Circle 229 on Inquiry Cord. 


DAC 812: Eight 

Brand new from 
Analogic Corp,^ 
the DAC ai 2 is 

a low-cost D/A 
(Analog Output) 
board designed 
for us© in many 
different applica- 
lions Each of die 
8 D/A channels 
can be independently configured for one of 5 
jurnper-setectabte ranges or for 4-20mA current- 
loop output. Channels may be sequentially or 
simultaneously updated, with all channels 
resetting to OV (or 4mA) on power up, 

2 A Digital I/O lines are built into the DAC 812 
which may be used for TTLTeveE applications. 
Software driver libraries in Microsoft C S Turbo C 
and a calibration utility are provided with the 
board, along with a user-friendly setup program 
to make getting started with the DAC B12 easy. 
An optional Screw Terminal Panel in a rugged 
RFLShielded hard plastic box is available as an 
accessory, complete with 2-meter shielded cables, 
#DAC BIZ 8-Channel 12-Bit Analog Output Bd,,,...S599 
#DAC STB Rugged, RFI Terminal Box w/Cahles .$4B0 
Circle 230 on lnqi|Hrx ^rd. 


New Compression, Conversion 
and Communications Package 


Lead Technologies' LEAD VIEW combines Image 
compression, file conversion, and communication 
in an easy-to-use hardware S software package. 

• Extended Compression Ratios of up to 255:1 

• Supports JPEG compression. JFIF, and JTIFF 

• Uses C^^ube CL550B image Compression Chip 

• You can compress, convert, scale, and resize 

TGA, GIF, TfFF, PCX, BIN, and BMP files 

#LTI 255 LEADVIEW 255^- Image Compression S/W 

& Real-Time Processing Board...$1395 

fCompr. or Decompr. 1 MB TGA file to 8 KB in 1 Sec) 

mi 293 LEADVIEW'-- TurtlD Software.. S785 

{1MB Targa32 file to 6 KB In 8 to 10 Seconds] 

#LT1 130 LEADVIEW^- Software only,..$120 

(1 MB Tar§a32 file to 6 KB In < 30 Seconds) 

#LTI no LEADVIEW™- 30-Day Oemo Version SIO 
Circle 231 on Inquiry Card, 


IEEE-488 Controllers from Keilhley/Metrabyte 

The KPC 488AT GPIB Controller, 


IEEE 488.2 Support 


ISA or Micro-Channet 


card can be used to control and 
acquire data from up tc 15 devices 
with IEEE-488 interfaces, (Up to 4 
cards per PC. to control & nnonitor up 
to GO devices from one computer,) 
The KPC series boards support the 
new 3EEE^88.2 extended protocol 
to make programming easier, white 
maintaining full compatibility with 
the older IEEE-488.1 standard. 

■Data Transfer Rates to 1.5MS/sec, • ISA, EISA, or Micro-Channel Bus 
•DMA for High-Speed Data Transfers •Call Driver Software included FREE 
#KPC 46BAT GPIB [IEEE-488,2) Interface for ISA/AT or EISA Computers .$435 

mn 486MC GPIB (IEEE-48S2) Interface for Micro Channel PS/2 PC's.$4SB 


I^PC Systems Handbook 

__ for Scientists & Engineers 


#KPC 4B&SW Co-0peritor Software Developer Toolkit & Instrument Library. ,$243 

Circle 232 on Inauirv Card. 


Blis Comtimtloii Tutarial/Catalog Includes 
Many Examples of PC-tased Systems 

The CyberResearch PC Systems Hand¬ 
book for Sclentfsts & Engineers describes 
over 1400 unique and hard to find items 
tor PC-based engineering. Packed with 
useful technical information and easy-to- 
read diagrams, this invaluable reference 
should be part of every engineer's library. 

Fax, Call, or Write for a complimentary copy. 
Circle 234 art Inquiry Card. 


Elma Rack-Mount Keyboards 


If you use a standard keyboard with 
your rack-mount system, you know 
what a nuisance and a hazard it can 
be. These industrial keyboards are 
designed to fit easily into any El A 19" 
rack. Rugged and reliable, these key¬ 
boards are made in the U.S.A. by a 
Swiss electronics company & demon¬ 
strate classic Swiss craftsmanship. 


101-key layout & fulFtravel construe- 
tk>n with tactile feel for touch-typing 


oix m ID 


The CyberResearch Advantage: 

FRfE AppliGatfon ingineering ^ Everyday Low PncBs 

^ Broadest Product l^ 100% Saftsfactlon 


Selection 


Guarantee 


' ffOfX 3010 drawer-mcHjnied / #0EX 6010 (shown) slides out with locking door 
' Occupies only 1 rack space (1,75’' high) 


#0IX 3016 
#0IX 6010 


Low-cost, Drawer-Mounted Rach-Mourrl Keyboard...S295 

Slide-out, Rack-Mount Keyboard w/locking drawer...S395 

Circle 233 on Inauirv Card. 


cyberMardi 

Mailing Address: Worldwide 

P. D. Box 9565 \ L (203)483-8615 

New Haven, er 06535 t 9 I fax: (203) 483-8024 


TOLL-FREE ( 800 ) 394-3300 


Your One-Stop Source for Rack-Mount PC^ 


CyberResearch carries the broadest line of rack-mount and industrial 
computers. Now we've' added new models with built-in VGA monitors. You 

get a compact unit with '3S6 or "486 
power and a color display. 

• BuilUn 10' VGA Color Monitor & VGA Card 

• 4 Megabytes of HAM {2MB lor VRC 386-163) 

■ Enhanced 101-Key Keyboard 

• 1.2 MB Floppy Drive (or 1.44/3.5’ it preferred) 

■ 2 Serial RS'-232 Ports G 1 Parallel Port 

• DOS 3,3 Software [or DOS 50, it preferred) 

OpORDal Ha^-MvRin Kpfhoards 4I» AvxIlRtais 

me 385-16S VGA Rack-Mount PC, 80386sx, 16MHz, 2MB RAM.S2995 

me 386-33 VGA Rack-Mount PC, 80386,33 MHz, 4 MB RAM...83695 

me 4BB-33E VGA Rack-Mount EISA PC, 80486, 33MHz, 4 MS RAM.,.SS595 

me 4BB-SBE VGA Rack-Mount EISA PC, 80486, 50 MHz, 16MB RAM.SCall 

Circle 234 on Inquiry Card. 


Notice to International Customers 


You can buy direct from CyberResearch and save 50% or more! 
A majority of the leading brands of PC-based engineering products 
are available for export from CyberResearch at the same low 
prices as those enjoyed by our customers in the United States. 


Due to contractual restrictions, products from some manufac¬ 
turers are not available for export to certain countries. 

please fax a request for quotation listing brand and/or perfor¬ 
mance requirements, and we'll fax back a prompt response. 


Circle 234 an Inquiry Card. 
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ua^-^Ah. 

Cannaf Horid Drives 

3000 42MB 3.5 ' tDE 28m5 $20S 
30r04H 120MB 15MDE19riis 399 

3204F 212Ma 3,5" fDE 16ms 599 

Seogahe HanI Drives 

ST351AX 40MB IDE 3.5" 199 

ST238 Rli 30MB RLLKTw/ConI 239 
ST251 1 40MB 2ems1/2HT 249 
ST3096A 89MB IDE 3.5" 14ms 319 
ST3120A 100MB 3.5" IDE . 349 

ST3144A 130MB IE>E3.5"l6m5 399 

Micropo^is 

1355 159MB ESDI FH 23mi . 469 

16^4 345MB ESDI HH 18ms . 999 

Developinenr Hard Drive Cards 
Hord Cord ilXL 50MB /105MB CALL 

McMjnKim Tope Baclcup» 

FS4000 40/120M6 AT Int. $249 

FS4O00 40/120MB AT Ext. . 499 

FSeOOO 80/250MB AT fnt. , , 499 

FSa500 80/304MfiATlDElnt. . S69 
Irwin lope Bock-Up 

Accutralt 1 20MB htemol Drive .... 179 
Aci:ulrQk+ 120MB External Drive 399 

AccDutria’k+ 120MB Internal Drive . .. 239 
Accutriak+ 250MB Internal Drive . . 299 

Sony CD-ROM 

7205 Ext. XT/AT w/Laser Library . . S69 
Includes: Compton's Fomily Encyclopectio, 
Languages of ihe World, Toolworks, 
World Aries and maTe... 

Tosbiba Disk Drive Kits 
ND 04D 5.25" 1/2 HT360K (PC/XT) $99 
ND03DEG 5,25" 1.2MB (PC/AT] . . .69 
ND356T3 5'' 1 44M&ATKit 69 

Sony Disk Drives 

3.5" 770K (K/XT/AT) 5S 

3.5" 1 44MB Slimline Bare ... 59 

3.5" 1.44MB.59 


Fanosonic 14 '^ Color 1024 x 76 B 

Cl3ail(28mm]. $349 

Packard Bdl 14''Cobr 
B551VGVGA640 x 480|.51mm| 199 

S539VGVGA640x4a0|.39mm) 24S 

S52SSVGLEVGA 1024 x 768 j.2Bmm)349 
SS4aSVGLEVGA[024K76S(.2aiTim) 369 
Packard Bell Multisync Color (31 mm) 
8517SVG17" 1230x1024 , 999 

8520 SVG 20" T 230 x 1024 _1499 

NEC Multisync Color 

2A 14" 300 x 600 . . 399 

3FGX 15" 1024x768 699 

4FG 15" 1024 x 763. 775 

5FG 17" 1280x1024 1499 

5D 20" 1280 X 1024 1699 

6FG 21" 1280x1024 2999 

Sony 14 " Color 

1304HG 1024 X 768 Mglliscan CALL 
1320 640x480 VGA .349 


Etranics Super Shooter Joysti ck $ 10.99 
Etronids Wotta-Shootob Joystick . . .10.99 

Grovi s Analog Joystick .31.99 

Grovis Elirninator Gome Cord . 24,99 


Elronics Smarter Mouse $25.00 

JMS1 Pet Mouse 19.99 

Logitech Mouseman Combo . . 69.99 

Logitech Dexxa Mou se 19,99 

Logitech First Mouse Serial. 39.99 

Logitech Trockmon Serial . . 69.99 

Logitech Portable Trackman . . . 99.00 

Microsoft Ballpoint for Laptops ..119,99 
Mi CTosoft Seria I Mou se w/Wi nd. 149,99 
Microsoft Mciuse Serid/Bus .. 79.99 

Mouse System Omnimouse li 

Summogrophics SummaSketch It $299.99 
Summagrophics SummaSketch 

Professional 18X 12 599.06 

Ku no 12 X 12 XLP Digili ler 249.99 

Kurta iS/One 12x12 
co^ec^^»rdles^^^^^^^^359j99 

Logitech ScannrKin 256 .$279.99 

Ponosor^ie Flotbed IJI, ond lit ... CALL 
Epson Desktop Color Scunner . . 899.00 


THESE PACKARDSEU SYSTEMS INCLUDE: notmdud«d 

• 2 Fbppy Drives • Enhanced 101 Keyboard ^ . 

• 2-ButtanMouse • Tutorid • DOS5 0 • QBosic \ 

MCKARDBELLSS 

XjTK-mj gm* up tatefljfijs }a ut. if *fit{ Nijl affillciled witK qny iormef S^ll SyitMn entity. 








l: . ' ■: ^ 


.Prsiceiific_ 

Fterd Driw 

S5M1 

107MB 

130MB 

lOSMfi 

. Stand. RAM 

2MB 

4MB 

AMBlMCodhel 

M9K.BAM. 

1 Expansion S^ts 

_ im _ 

3 16-BIT 

4MB 

aaMBumcgdiei . 
4J^JfT 

I Video SupDort 

800X600 t256IC] Memorv 

.TQ24X7.68T512K} 
2SJPJM,!VGA. 1 
_ 1KB 

; I/O Ports 

1S,IPJM,1GJVGAJKB 

IS, IP, IM, 1G, 
1V6A..1KB 

! ELEK-TEK Price 






P 6 JMrafiilm Warranty 1 yBar 
on-site wtien puTcftosm witti a 
Force system jlimil \ per systemli Pur- 
chqjed Htpqrarely. cgrry-Ln or mail- 
■n i y ear 

L' 5 ~ O/.cISJr • 80C3S6SX/20MHr * 640 x 4B0 VGA * MS Wimdowt 
■l40'ivtOOK *60M6 Hard Drive ■ Ports: IP, IS, IM, 1 • 1 Year Depot Wa it 
• 2MG RAM exp.SMB VGA, 1 Ext. FDD 
*3.5'' 1.44M&T0D •MSDC^S.Ow/Q&Ek: 


co,y 


Intel Moth CaProcessars 

3037 j5MHz) .$85,06 

80872 (6/8 MHz} 119,00 

80071 (lOMHz] 159.00 

80287XL (6.8,10MHil 

ande0C237(l2MHz( . , 79,99 

302a7XLT Compaq LTE/286, 

ondTondy28a0. 79.99 

80387SL [16/20/25MHz) .119,99 

SOSSTSX [16MHz} , 119.99 

80387SX [20MHzt 119,99 

80337SX 25(25MHz) .119.99 

80387 116/20/25/33MHzJ199.00 

80487S)( (20/25MHz} . 459.00 

Cyrix Math CoProcessars 
02SS7 [8 20MHz 80206} 75,00 

83087 25 (16/20/25MHit] 196.00 

83D87 33 (33MHz 80386} 165,00 

&3D87-40 (40MHz 80386} 199,00 

B3S87 16 (16MHz S0386SX] 95.00 

83S87 20 (2OMH2 0O386S)(] 109.00 
83507 25 (25MHze0386SX] 119.00 


256K (dll speeds}.CALL 

IMB fall speeds] .CALL 

Sinnm& Modules (oil speeds) .. .CALL 
Sippi (dll speeds} ... . CALL 


Satg 

2861/3061 AcceJerotor , $175/249 

Express 386SX 16MHz Upgrade . . 259 
Express 386SX 20MH2 Upgrode 279 
Express 3B6SX 25MHz Upgrade . . 325 
I/O - II Drive Conlrollef .S9 


NElOOOe-bitEtlierfiet .$134.99 

N E2QOO 16- bit E themot .169,99 

3COM 3C503 Etherlinkll PC/ja/Arl 99,99 
SMC Arcnet PC-130 3-b it b<?ard 69.99 
SMC Arcnet PC I 30E 8'bil board 99.99 
Loniastic 1OMBPS Starter Kil , , 499.00 
bantastic 1 OMBPS Ethernet Adpl. 219,99 
Novell Networe Lite 69.00 

Novell Netware Storter Kil .. 375.00 
Doyna Mini Hub 10 boss T 299.00 

SMC Ehtorcord Pius Elite 16 .... 159,00 
Xircom Adapters ... . CALL 


=immsM 


A 100% Hayes Compottble 
A 2 Year Wairortfy 


2400 Bwd Intefftol 

7400 Bqud intefnal v^/V 42 solfj^ne 
^400 Scud External no 
2400 Baud ^xtAmal w/V 4? no- toltvrtir* 
new 9600 Baud Intemol w/V.42 i saFtwara 
NEW 9400 iaud Extemol WV 47 no Hjhwaro 


$49 

95 

69 

119 

249 

259 



FI FK-TW 

maxell. 

SONY 

aM 

l'U Vkbtttim. 

3 1/2" OSDD 

~S 6 ~ 5 <i 

S7.99 

57*99 

sa. 5 o 

57.99 

3 1/2" DSHD 

10.99 

12.99 

12.50_ 

T 3 ,?? 

11,99 

5 1/4" DSDD 

2’99 

5.50 

4.99 

5.99 

5,50 

5 1/4" DSHDIIBMAT} 

6.99 

B.99 

0.99 

9.50 

0.99 


In addition to the above, we shick preftirmatfed & cokr diskeltes. 


Regulor 



Pre-formatted 


DClOOA^Vuni] 

$14 99 1 DClOOtHMini) 

SI4.50 

DC600HC/loteimcir^“ 

S25.5D 

DC300XL/P 

30.00 DCSOOOlMini) 

14.99 

DC6150/Zoternoi ^ 

20,00 

DC600A 

21.00 DC208QI [Mini} 

19.50 

DCZOOO/Kopparnaf™ 

19.00 

DC6l5a 

22.00 , DC2130[Minil 

20.99 

DCSOCO/Theteimat™ 

19.00 

[X;6250 

2^,99 1 [X!1.35G Magnus 

26.99 

DC30SCt/l?homq|T» 

20.99 

DC6320 

29,00 Tope 


DC21 20/Rh^al™ 

25.50 

DCa525 

.24.00 DYrve Ooanci 

19.99 

DC2T20/Ximat™ 

25.50 


Coll for Lorge Quontily Pricing. 


Call For Whok^le Pricing on 3M Computer Tape. 


Fox Grabber $104.99 

386 Max_$59.99 Letter Perf«l . 94.99 

Adobe Type Monoger Make Up For 
V2,0 . 59,99 Wirvdov^ 69.99 

After Dark (or Mavis Beacon Teaches 

Windows V2.0 26.99 Typing , 30.99 

L Bodyworks . 39.99 PC Anywhere 

I GrbmQpyfijsl 19.99 V4.5 . - 124.99 

Central Point PresentaHon Task 

Antivirus .... 57.99 Faroe ..... 124.99 
Central Point Backup PtoCom Plus . .63.99 
V71 . . 59;99 Q6.AV4,0 229,99 

Close Up Dual Back Quatro Pro 

fCast/Support) 129.99 V40 . 329.99 

The Farsi* OCMM 386 V6 58.99 

Computer Calender WinFox IVo . 74.99 

for DOS 49,99 WordPerfect Ear 
Fostbockfor Windows 279.99 

Wir>dows . . .89,99 XTREE Gold , . .93.99 
\^^tack^SOO_OjherSaJtware^ri^ 

EPSON PWMsgi^ 

* OigCMlA " ‘ 


legend Compatible PS/2 
Memory Upgrades 

529802 2MB 30 286 $119 

529828 2MB 70 E61,7CM 21 119 

529836 2MB70-A21 119 

551029 2M& Exp Bd 507,60,55SX 299 
Legend Memory avoilable for Toshiba 

Intel Aboveboard 

Above &Mid Plus w/2V®/4MB . $^S«99 

Above Board MC for PS/2 ..... 249 

Boca Boards 

Boco I/O 2 Ser. JPor , . . - . 45 

Boca I/O MCA 2 Ser., 1 Par. ... ,99 

Bocfl AT Plus 0K/2MB 109/209 

Boca VGA Basic 640 x 480 . .49 

Boca VGA Basic 800 x 600 . 59 

Boco VGA Plus 1024 x 76B 51 2K ... 79 

Boco Super VGA 1024 x 768 . 119 

Boco Super VGA 

1024 X 768 hiqh resolution cobr 129 




HEWLETT 

PACKARD 


HP92275 ' LaserJet liP/IIP+/rilP . $59,99 

HP92285 ■ U/U-h/U500+.81.99* 

HP92295 ■ LaserJet tl/IID/lll/lllD .79-99* 

HP92291 LoserJetlllSi . 107,99* 

* Qoontity Discounts Available 
Troys 

Lower Cassette IIP/IIP+/IIIP.$135 

Letter / Legal Size^ ' IIP/IIP+/IIIP 49/59 
Envelope Troy ** IIP/IIP-^/IIIP . . ... 65 

Letter / Lead Size ll/llD/ltl/IIID . 52/60 

Envelope Tray ll/IID/lll/IIlD. 70 

Letter Size IllSi / Legal Size IlfSE . 95/95 

Executive Size IllSi. 95 

** Requires Lower Cossette 
Memory Boards 

IMB MffTKTy U liP/ltP+/IIIP/ni/IIID 149.00 
2MB Manory U IIP/IIP+/iHP/lll/lllD 249.00 

I MB Memory LaserJet IllSi.115.00 

256K DeskJet flus/DMiUet 500 .129.00 
DeskJat/Desldet Hus Ink Corfrid^ 14,50 
Desyey4iglvCagutft^artridg^^^3j|W 

P/^IFIC 

25-IN-1 FontCort. ll/llP/l|P+j?]irp/nicALL 
25’[N-1 font Cart. DeskJet 500/Plus $99 
lMBMeiwyBoordliP/IIP+/lll/mD 99 
2MB Memory Bootd IIP/ltP+/ll!/lltD 149 
Postscrig^ar|LjoiJllPjdP^dD^l^^ 

tntemo/ Hayes 

2400 Boud with Seftwore . $239 

9600 Boud V,42 w/Softwore . . 499 

Extenraif Hoyes {with saffware} 

2400 Boud Emortmodem . , 279 

2400 Baud Pocket Edition .119 

9600 Boud V 4 2 /LJltro 96 499/049 

HcyesCfctriw 2400/9600 Ext. 145/354.99 
intsfn& Hoyej CompertiWes {with software} 
Pracricol Peripherals 

2400/2400 V 42 76/IIS 

2400 IBM P5/2 199 

9600 V.42 . 269 

Hayes CompcHi^hs 
Practical Peripherals 

2400SA / 24O0SA V 42 99/12S 

2400 Mqc.135 

9600SAV42bis ,, 279-99 

2400 Packet Modem ..99 

2400V 42 Packet Modem w/5end Fox 1S9 
Other Hayes Compatjhtes 
Intel 9600 Baud with Software .... 44D 
Intel 9600 V. 3 2bi 5 with Software 499 
Al' U.5. Robotics High Speed Models .CALL 
Fax Boards 

Frecom Fox 96 Board . 99 

Frecom Fox / Modem.119 

Intel SotisFAXlion Fox Board .CALL 

Proctkol Peripherals Fox Modems. 

99 

.Fox 1D9 

. ______V Fdx375 

14400 V.32 Exl w/9600 Send/Reev Fax 399 
Etronics Fax Modems 

2400 Baud Inf. w/960O Send/Reev, Fox 65 
2400 Baud Ext. w/9600 ^nd/Reev. Fax 99 


COnPOFATE CUSTOMERS INVITED 
We offer brge bid opportunities, DUNS # 09-718-0517 

OPEN ACCOUNTS--Neir 30 tenrs available lo aocaurrts nrisd 
2At or better. AjcKjoI Freight oharge& FO& ^Lolcie, IL. Pharte {(»indk 
Of kix ordsri to: Corporate Accoonis, 70B-677-7166. Mail 
F^.O s (owlrtJicalK^ toCtepl. C1t32 

PREPAID ACCOUNTS" Use Visa, MosterCord, chock or monfly ordw 
[no cash or c.o.d.'s please] .When ordering by mail please call in od- 
vanoe lor shlpfuniQ and handling charges. Shipments ho IL odd 7.75% 
tax Mmimum ofw 115.00. ^ Write for FREE catalog. 


7350 North Linder Avenue, Skokie, iHlinDis 60077 


In IL 708-677-7660 
ET Valueline is the telemarkelifig ond mail order department of ELEK-TEKh inc. 


Prices subjiHl__ 

Iml'. ELEK-TEIC ii not rcipiaiislLAe for a 

RETt^RtN POLICY—AH om Final which wil be r^laccd wjlh 

Ideintieoj metchondise enl^ CompirieFS ond larM peripherdi-- 3 iAorli do;ir^ 
dcllvnn; moSil' irnfill IteniV SOcnlvndcf dn^s, alu which nianiAidurcr'i wnrran 
(y oppfim No ristyms wil be accepted withevl m RMA number. Unguthpruod 
rHuims and reFuMd ih^pmenH subject te 15 % lestecklng chofae. AIL EL£K-TEI( 
MERCHANDLSEIS MAND NEW, FIRST QUALITY AND QOMPlf TE. 

In np eveni will ELEtC-tEK be llcjdD tor anv danui^ei whehtr incichnteF^ 
cpnKfMiWipl or ciltErwiw birept cn slcteJ rmcB-i na wui luiilEi jindudiri^ 
tHneii lor a porTlcijkjr purpose or merdHinldhilify] sholl enpty. Ihri. does nof 

— BY0421L 
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What becomes a legend most? Find out for yourself as 
you pilot the legendary B-17 Flying Fortress and lead a 
10-man crew through the same flak-infested skies that 
menaced the legendary flyboys of the Memphis Belle. 

The most complete and accurate bomber simulation 
ever produced, the B-17 Flying Fortress will have you 
negotiating 25 perilous daylight missions over Nazi- 
occupied Europe. 

You'll allocate crew members to their specific tasks. 
You'll devastate strategic targets in dangerous bombing 
runs. You'll take control of crew positions from pilot to 
bombardier. And you'll even customize your own Flying 
Fortress with historically accurate nose art. 

So pick up your copy of B-17 Flying Fortress today. And 
experience a flight simulation of legendary proportions. 



ENTERTAINMENT • SOFTWARE 


For IBM PC compatibles! 

For more information about exciting MicroProse products, 
call 1-800-879-PLAY 

© 1992 MicroProse Software. Inc. ALL RIGHTS RESERVED. 
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Value 


Featuring the new Profex 386SX- 
25MHz. It's going to save your 
valuable desk space and of course 
your money too. 


80386SX-25MHZ CPU 

Optional 8Q387SX math co-processor 

2MB memory on board 

1.44MB 3,5" and 1,2MB 5.25" floppy drive 

40MB 3,5" IDE hard drive 

2 serial, 1 parailel, 1 game ports 

512KB VGA controller on-board, expandable to 

1MB, resolution 1024 x 768 

Super VGA monitor, 1024 x 768, dot pitch .28 

101-key enhanced keyboard 

MS DOS 5,0 

One year on-site warranty 

80386SX-16 $965 




BEST COMPONENTS 


Only the finest, proven and tested compo¬ 
nents are used to build the Profex system. 


TESTED, TESTED AND TESTED 


We build our own computer systems, and we 
are more than glad to customize your specific 
needs. To maintain exceptionally high stan¬ 
dards, dll systems are bumt-in for 48 hours, 
every single details are carefully monitored. 


COMMITTED TO SERVE YOU 


Our commitment to you doesn't end with a 
sale. At all times, we are here to support 
you. Just call our toll free line, and profes¬ 
sional technicians are here to help. All Profex 
system is backed by one year manufacturer 
warranty and free first year on-site warranty 
service. 


YOUR SATISFACTION IS GUARANTEED 


To further our commitment to customer 
satisfaction. Profex offers a 30-day money 
back guarantee. If you are not satisfied with 
the product for any reason within 30 days, 
just return it to us for a full refund on the 
system price. 



LANWISE INC. 

736 STIMSON WENDE, INDUiSTBY. CA 91745 
fAX 0^968-1 MB 


All brand & producl names are iradeenarks cht registered trademarks theif 
respective owners Pnce and spec subject dg change without notice. 


ORDERING HOTLINE; 



PROFEX 486-33 


^2290 


804e6-33MUz CPU 

» Built-in B0387 math co-processor 

^ 64 K cache memory 

» 4MB memory on board, expandable 
to 32MB 

- 1.44 MB 3.5" and 1.2MB 5.25'' 
floppy drive 

* 2iaMB 3,5“ IDE hard drive 

* 2 serial, I para Mel, 1 game ports 

• Super VGA conlroller with 1MB 
RAM, resolution U>24 x 768 

• Non-Interlaced Super VGA monitor, 
1024 X 768, dot pitch .28 
Standard tower case with 250W 


power supply 

* 101-key enhanced keyboard 

* MS DOS, MS Windows with 
Mouse 

* One year on-site warranty 



PROFEX 386-33 ^^669 


80386-33MHZ CPU 
Optional 80387 math co-processor 
64K cache memory 
4 MB memory on board, expandable 
to 32MB, 

1.44MB 3,5" and 1.2MB 5.25" 
floppy drive 

124 MB 3.5 ‘ IDE hard drive 
2 serial, I parallel I game ports 
Super VGA controller with 1MB 
RAM, resolution 1024 x 768 
Non-Interlaced Super VGA monitor^ 
1D24 X 768, dot pitch .28 
Mid tower or Desktop case with 
220W power supply 
101-key enhanced keyboard 
MS DOS, MS Windows with 
Mouse 

One year on-site warranty 

80386-25 $1580 
80386-40 $1699 


1 - 800 - 969-6688 

Hours: Mon*-Fri, 0:30 a.m. - 6:30 p.m. Pacific Time 


No Surcharge 
on Credit 
Cards 


Circle 241 on Inquiry Card. 








































Printer Sharing That Maximizes 
Your High Speed PCs And Printers 


HIGH SPEED PRINTER SHARING 

486 PC running at 33MHz info the 
Model 24SI1 DES 

4 Page CAD file: 2.38MB 

Model 24SII 

2.38MB file 
Input Time 
min:sec 

Print Time per Page’ 
mlmsec 

HP NISI 

HP III 

HP II 

PC Parallel Output 

0:40 

:14 

:27 

1:10 

Parallel Output via Tran-x LPT-460 
Parallel Extender at 460k baud 

0:52 

:14 

;27 

1:10 

PC Serial Output at 115.2k baud 

3:26 

:52 

:52 

1:10 


These resylts were obtained in lab tests ysin^ Bay Tech F-Print and with LS‘IC installed in the HPIIL 
Speeds will vary depending upon the application program being used. 

•Time between pages in multiple page print jobs, first page prim time may be slightly longer. 



Outstanding Features: 

• 5«5M bps total throughput speeds 

• Up to 60^000 character per second parallel 
communic ations 

a 46i^000 character per second serial eominiuiicatioiis 
(printer sharing) 

• Use with Bay Tech Tran-x: parallel extension prod* 

ucts for data transmission to characters per 

second over 1000+ feet 


T he Model 24SII DES Data Exchange System, 
with total throughput speed exceeding 5,5M bits 
per second, is the answer to your need for the fastest, 
cost effective peripheral sharing available. 

These high speeds allow computers and file servers 
to ofMoad large text and graphic files to plotters, 
modems, printers, and other computers at extremely 
fast rates. 



With more than 1,5 million connections, BayTech 
has been serving customers worldwide for over 16 
years. For high speed data communications, contact 
a BayTech representative toduy! 


• Expandable up to 24 ports 

• Up to SMB dynamically allocated buffer 

• Full duplex communication at 115..2k baud for high 
speed file transfer 

• Device selection while In Windows^ or graphics 
programs 

All product or company names are trademarks of their respective holders. 


Because Resources Should Be Shared 



Data Communications Products Division 
200 N. Second Street, RO. Box 387 
Bay St. Louis, MS 39520 

Fax: 601-467-4551 Phone: 601-467-8231 or toll-free 

800-523-2702 


High Speed Printer Sharing • Parallel Extension * Statistical Multiplexers • Data Acquisition Controllers 
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MEMORY 

WE WILL BEAT ANY ADVERTISED PRICE 


SIMM-SIPP MODULES 

4M0 X 9-60NS SIMM*PC . 

14B.UI 

250K X B-flONS SIMM-PC . 

12 05 

1M0 XO-BONSSIPP-PC ,. 

44.00 

4MBX9-TGNS SIMM-PC . . 

149.110 

255K X 9-70NS SIMM-PC . 

. 15 00 

1MB X ^70NS SIPP-PC . . 

44.00 

4MB X »-6{lNS SIMM-PO . . 

195.00 

2SBK X a-OONS SIMM-PC . 

. 13 65 

1MBX9-&QNSSIPP-PC ,. 

. 4fi OO 

1MB X »*1BQNS SIMM-PO . 

49.00 

1MB XB-IOONSSIMM-MAC 

40.!ia 

25fiKXB-1ClWSSiPP*PC . 

.. 11.75 

1M0X9-BDNS SIMM-PC . . 

. 42.00 

1MB X B-90ELS SIMU-MAC . 

. 42.50 

256K X fi-8a«S SIPP-PC . . 

. 14.65 

1MBX9-7DNSSIMM^PC 

4Z.0D 

1MB X B-7WS SIMM-MAC . 

4S.0D 

25BK X 9-7tmS SIPP-PC . . 

. 15.09 

1MBX9-60NSSIHM-PC . , 

4S.0D 

4MB X a-aONS SIMM-MAC . 

IGS.DO 

.25BK X MOMS SIPP-PC . . 

. 16.00 

26fiKX9-iaONSSIHH*PC 

a.75 

1MB X 9-100NS SIFP-PC .. 

. 42.50 




DYNAMIC RAMS 


1MB X MDONS 
1MB Xl-eONS 
1MB X 1‘7QNS 
1MB X l-eONS 
256K XM50MS 
zsexxi-ia^MS 
zseK X 1-iooNS 

1 X 4-aBNB 
1 HHt-eoiJS 
1 X 4-BCMS 


Z5B X i-BONS . 
256K X 1-* 

2BBK X 1-eO NS 
ZaBXX4-T00NS 
asax X 

aS6K X fl-TONS 
assx X 4-60N& 

. tiM OtPP 
. ai.tio STXTK UPP 
. ZI DO UPP 


64K X4-iaQHS 
64KX inflows 
m X 4-fiMJ$ 

64K X 1^1 BOWS 
64K X t-120*is 
e4KX1-1EXI«S 
»«K X1-1TTAT1C RAM 
AAABBQQP-QS {BBGn) . ZM 
AAAZBDOP-O? {256x1} . Z.85 
AAA2600P43B RSfijil . 3.05 


. 1.75 

.. z.m 

Z.JB 
.. 1.50 
1.75 
1. 


CACHE 

MEMORY 



IBM MEMORY 


4 WBO,wa hhji 

ji'j^ucduiE 
AOHOOUE KPniS 
iMUOaXE QCHHI 



1IAXU,4IA)( 

PX^MKTLKn 
IUX.«l£ 



ainKBLn 

fw rn ww 


■iiWlilT IIPBI-Ilt » 


i tWROJI 

) irusflf 


WTEFrXrtK 


TOSHIBA MEMORY 


TbiedH 4 JT.l£ 
HUTU 

mm 


nnrmETHcni m 


jiNiwuu reiMVdiinj !ll 

DM I (W^qni iKi 

nitfii Fcumini mi 


rc^ujiHi ih 


UKTraiuuiai tn 


AST MEMORY 


siiKKit KaiNia 
inii^lT miHS 
Ml KIT iUlM9l 
3'MKir HaiHiZ 



APPLE MEMORY II EVEREX MEMORY II NEC MEMORY II LASER PRINTER 


MCLC 

UCHCVHl 


i*tK)ATMLE 

■UCD.Hi; 


MANix. m™.!* m 
OWklCL li^ iH 
»eWCL DM 


Vn^Alii, tj 
lUflliir SI 

lUiicrr VI tiis 

HiraKr M 311 

imstuk Mfflinui m 

iWKir it 

^(MJKIT WB^LJ m 

I^M) 1WIIII4 75 


PilK S 
MOM 1E 
H 

Win H 


ALR MEMORY 


ihcyoDutE iiwnin) im 


iWrsBPCiCH»w tiBwOME 




B£US4J(f>ffi 1?H7W m 


SfCt 

l-gfrBEl 


OELL MEMORY 


ti 

Il3 1.71 
3ii7in 11 
JitJlM n 


2iHNrT n-m m 

lUHTt 114-MU na 

SMBKn IVHIW m 


lIMXtlna 


VSHTT Jd.3KH 
MIOT 


EPSON MEMORY 


il,»» 

ITEXJl&ia 


HP VECTRA MEMORY 


«r»HiP3,'n«e 


ooiu m 
nctf m 
(nsui fl 
miMi iDi 
til 

DUH) II 

Pi(1i5 tLS 


lirtttSSI \jpi 



TU'mjiAlEMdl llAyODuiE 


i.nAap. wtfiat 
IWKii irtHtiE 
aiODD IPC-HEjE 
iwpD j«*es« 


.... 


in 

HiiiM 11* 


aiMNCnjLE 


K4*?l 

pc-iia 


_ PCilJI Ml 

IHSUOIUE 4U 

lysw m 

■UDtO m 

ftK SP 

nr-N-s J» 

c iUBW IK^flSU m 

idua» Ki3t»i m 


HHeSOBD iflIfiK UM 

1 

NCR MEMORY 

LAPTOP MEMORY 


PCMAElACalMt AAlKn' UtHffi l!l£ 


iMflKTT HTWin 

IWflKir BM-iKl 
AUJKir saMim 


ZENITH MEMORY 


lUD^OME f2H 

ifMSitir {Aingiu m 

lynwaxE ti 

iwawoouLE lUNwn m 
iMtiUCtMiE ja* 

•usjiKxuE lixam h 
lueiioaAE Hi 

-- ZUHSW: I1B 

Z-US-I IH 

flwocuE cn 


JlAMOtXU ;jlrjg« 
tWMOCULE 
lUBMOnUl ZAI«I« 
.WMOnUE 
lUfiMocaE zjtis-n 

«MMQUll UI«»1 1 


7iBMQCU.E W'ioit 
iiHMonii 2^>ii-ri 
altlll 


lUEUoau Hr 

ftnimu niiui iit 
weaKSUE IH 


I KtI441>WlCt 111 


Watch for nen’ products!! 


MOTHER BOARDS 


opTi leaux-'jO eisa (25w cache) 

4MDX-S3 EliA 256K LlACHE i .... 
(WC 4560X S(1MH7 liSBH:CACHE, Np CPU. QKJ-I45A . 

4aSDX-MMttZ (Bin CJkCHE. TO CPU. DtU-Uaii 
DPTI 4*5DX KJt,1Hr 6«( CACHE. Nd CStu, OKI 
AaiiDX-33MHZ <64ii CACHE, HD CPU. OK 
HHJ 4®6PK a3MHZ {kK CACHE, NO CPU DK} 
4«in)[-J3MH7 .;3»|l CACHE . HO CPU, QK^ 

Om 336DS-1CIMHZ Hi! CACHE. NO CPU. OK} 
MBDK-iaMHZ IZflK CACHE NO CPU. OK} 
JttDK 40MH7 TMK CACHE. NQ CPU. OK 
MfiOXJ3MHZ {tlK CACHE, ND CPU . OK) 
MfiDK BMHZ jlTBK CACHE NQ CPU. OKI 
aS6DX-33MHZ |2MK CACHE, NO CPU. OKS 
386D)(-25MHZ |nO CPU, OX NON CACHE) 
3eS&X Z5MHZ fW.AMCl M38SS)<.?5 CPU, OK} ■ 
UMC 33BS.K-16MHZ iW-INTEL SBBCSX'iS CPU. QK) . 
28B-JDHHZ IW-CPU. OKI 
5B8-19MHZ (W-CPU. OK 
ZBB-t2MHZ OW 


CPU CHIPS ■ EXPANSION HOARDS 


MATH CO-PROCESSORS 


8D306nX-1l INTEL 
0O306DX-2O INTEL 
BO30GDX-Z5 IlfTEL 
MBe6DX-33 INTEL 
S0466DX-33 INTEL 
a04B6DX-50 lintL 
ft!M#6SX^25 INTEL 
MMS^X-ZD INTEL 
imflOSX-ie INTEL 
fl03*&sx-za INTEL 
a[K3flftDX^25 AMD 
Bm£6DX-3B AMD 
BwaODX-flO AMD 
303Bfi€X-25 AMD 
9aai86-1B 


CAIX 

NOW 

FOR 

lATEST 

SUPEB 


if! 


RAMpA Tl-Plus 

'Ua fo imB of memo/y 
fM-'Cjftf /oft? E-tit tf 
f 6^/f fS4 HHtpAnsion skits 
■Hsriiwafe suppott for LiM 4.Q 
expsflpsif /nemtwy 
•Self iii$teking somerw St /5.00 
AST flsmowe kiis S14O.O0 

BOCA SCAU 

VidBo Cards 

OAK--PARADiSE- TfimEfiT 
SCALL 

Catf for resoMons svoiisbfs 


IHTSI- 


CTREX 


IIT 


»e?5MHZWTE 

j2.« 

eaCHtTOK-ll T5MH2 CYBIX 

IM.» 

!C07-eBMHZn 

n.DD 

eoer-? bmhz mel 

M.DD 

a3Cl0mit-2tl2OMHZ CYRIX 

m.DD 

aC87*lO iGtiHZ IfT 

75.00 

0(l®.1TOMH2Hm 

145,« 

B80f70X-25 25MHZ CYflO! 

IN.IM 

2C07-1Z izw; in 

9.00 

B(m7-fl »1HZ Ffra, 

nm 

3£)0ZlIl!-33 33MHZ CfRlX 

180.80 

2C07-OT2OHfi in 

mm 

80287-1 OMHf l(TEL 

no 

830070X40 4»HZ CVW 

m.DO 

3C0ME 18 WC in 

1009 

80207-10 lOrtC INM 

KCI 

eas^ffi 16WZ CYRIX 

1IS.D0 

3C07-ffl3D(Vie m 

10Ui 

80007-12 12 MHZ INM 

B60 

B3S07SXM 20MHZ CYRIX 

1ZS.D0 

3C0T-2S25We in 

lan 

B0ZS7XL lOWe IM1E 

loon 

83SSFSXZ5 251#e CYRIX 

139.80 

3CB7-33 33»^ in 

1Vt09 

BO207XLT12MHZIMM 

imo 

B2S57XLCYH0f 

89.80 

3CB740 40WG in 

mn 

BO307SX-16 tEMHZ WIR 

14001 



3S07SK-16 tBMHZ H 

909 

B(m7SX-2D M HZ ZfrtL 

15008 

WGITEK 


3S07SX-2Q 2DMHZ T 

1129 

Bfl387DX-1fi 16HHZ IHTiL 

Ma 

31fi7-21MC MFEK 

mm 

liSSTSC-S 25MHZ T 

1259 

WBSTDX-M 2DMHZ INm 

2009 

3T57I6-25MHZ WEFTEK 

mm 

3SS7SX-3B 33MHZ ITT 

1509 

BOBSmX^ 25HHZINTE 

2iXUi 

3167.33MH2 WEIFEK 

mm 

mao 


S0397DX-33 33UE INTEL 

2oaia 

4Tfi7-2SMH2 WHTEK 

099 

nm-IDAMD 

759 

WWZSXlNTa 

4fi0.a 

♦157-33MHZ mm. 

MM 

9DCa87-12AMO 

99 


WE ALSO STOCX MEMORY fOR ACER. AM5TBAD. ARCHE TECWmoeiES, AT4T AUSTIN. BONDWELL, CHINON. CFTIZEN, CLUB .AT. COMHQOOBE. EOHPUADO, DATA GENERAL. DATAWORLD, SATEWAY, GRID. HYUHOAl, INTEL. KRIS, LEADING EDGE, 
HAGNAVOX. MICRO EXPRESS MlOEFtN. MIPS. AlfKE NOHTHOAtE OLlvEttl. PACKARD tELL. POOUEt. PDSmVE COMPurEH, SAMSUNG SILICON GRAPHICS. SMlTU CO'ROhA. SUN MICRO, SWAN. UNISYS. WANG. ZEOS ANO MANY OTHERS. 

TECHNICAL SUPPORT ORDERS OhiLY TOLL FREE FAX 

1-215-922-4640 * > 1-800-457-6937 IS 1-215-922-0116 

SURCHARGE DR VISA AHD MC^MEI 5%. ORDER TOLL-FREE FROM ANYWHERE IN THE USA OH CANADA. CALL FOR CURREHT PRICES AHD VOLUME OISCOUNTS. PRICES AND AVAILABILITY SUBJECT TO CHANGE, OROER LlRES OPEN t DAYS. 
IIINIHUM ORDER E3D.IH]<USA SHIPPING A HANDLING. UPS GROUND St.OD-AIR 512.00^00 ADD SMI11«PA RESIDENTS ADD SALES TAK«PREPAm DRDERS CALL FDFt DDNFIRMATIGN«ALL RETURNS REQUIRE RMA# AND ORIGINAL INVOICE 
RETURNS FDR CREDIT SUBJECT TO ih% RESTDCKINO DRARG£*RETURNED MERCHANDISE MUST BE IN NEW CQNOlTION AND RECEIVED WITHIN 1* DAYS ERQM INVOICE GATE -INTERNATIONAL ORDERS WELCOHE-APD-FPQ DRDEBG WELCOME 
P.O.'S ACCEPTED FROM GOVERNMENT AGENClES'UNlVERSlTiESTf ORTuNE lODC C0MPANIES-4USJEGT 70 APPROVAL ALL MEMORY PRODUCTS ARE THIRD PARTY 

* AU WORLCWIOE TECHNOLOOIEE PROOUCTS APE HI Q% GUARANTEED AHD COKE WITH LIFETIME WARRANTY EXCEPT 3D DAY WAHHANTTDN CPU GRIPS AND 1 YEAR WARRANTY ON MOTHER RDARDS sK 

21 South 5th Street, Philadelphia, PA 19106 
Customer Service 215-922-4640 

RESELLERS - VAR PRICING ON REQUEST WHOLESALE DISTRIBUTORS 

382 BYTE* JUNE 1992 Circle 237 an Inquiry Card. 


+ AU WORLOWIOE TECHNDLUOIES PRODUCTS APE 1110% GUARANTEED AND COKE WITH LIFETIME WAHRANTY EXCEPT 3D DAY V 

WORLDWIDE TECHNOLOGIES 





































































Remote 
connectivity 



EIA-422 FOR UP TO 
4000 FT. AT 115.2Kbps 


^ CHICAGO HEADQUARTERS 


The Telplex® line of asynchronous statistical multi¬ 
plexers by BayTech are designed to provide user flexi¬ 
bility and to maximize speed by effective utilization 
of high speed modem technology. Telplex stat muxes 
support hardwire connectivity for distances to 4000 
feet. 

• Approaches ISDN throughput speeds 

• Affordable prices 
4, 8 or up to 20 channels 
Composite port speeds selectable from 50 bps 
to115.2K bps 

• Remote configuration and diagnostics 

• Internal dial up or lease line modems available 

• Unlimited toll-free technical support 


for multi-user 
systems. 


INTERNATIONAL 

DISTRIBLTORS 

Fraatre 

Gradco France 

11)42 94 99 69 

Germany 

Munich 

AIMS Compmech GmbH 
10891 12680^ 

Meaico 

Intertec 

(52-83) 33-6622 

•Australia 

Shuttle Computer Svstems 
(03)596 8888 

Netherianda 
Multiway Data 
Netberlands 

079-424 111 

Bciflinm 

IMuTtlwav Data Beljtium 

Dflaaeldorf 

Norway 

A/S Kjell-Bakkc 
47-6-832000 

03-666-3854 

Multiway Data Gemwny 
211-251875 

Denmark 

Trend Communications 
A/S 

53 65 23 45 

Italy 

Torino 

BRIM lialiana 
(011)771.00.10 

Shmapore 

M^ Syaterm (FE) 
Ptc.. Liintfed 
65-2261877 

Finland 

Geaine Oy Impdala 
(921)547200 

Milano 

I.T.D. 

(02)749.0749 

Spain 

VMmar Control 
(93)2454803 
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Sweden 

MakUta Tcknik AB 
46^705 36 00 


Swiucriand 



Linited Kiaodooa 
A :• Line Dataspeed 
Devices Lid. 

105331 778899 

Trend Comnaunkalions 

Limited 

(06281 530611 


BayTech gives you 15 years of data communica¬ 
tions experience. Call now for affordable, high perfor¬ 
mance multiplexers, modems, peripheral sharing, and 
data acquisition/control devices. 

Because Resources Should Be Shared 


Bc^ech 


[RiijF 

Data Communications Products Division 
200 N. 2nd St., P.O. Box 387, Bay Saint Louis, MS 39520 
Fax; 601 -467-4551 Phone: 601-467-8231 or tolFfree 

800-523-2702 

All product or company names are trademarks of their respective holders. 
*C>ver dial up line using a V.32bis/V.42bis modem. 
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ACER 486SX - 16MB SIMM (4X36) $ 

32MB SIMM (6X36) $ 

COMPAQ SystemPro ■ 32MB MODULE $ 

DELL 486’S - 16MB KIT (2 SIMMS) $ 

32MB m (2 SIMMS) $ 

MAC llfx - 64MB KIT (4 SIMMS) $ 

MAC llci,llcx.QUADRA 900 - 64MB KIT <4 SIMMS) $ 
MAC QUADRA 700 - 64MB KIT (4 SIMMS) $ 

SUN IPKELC - 16MB SIMM $ 


599.00 
1999.00 
1599.00 
699.00 
1199.00 
2396.00 
2396.00 
2436.00 
499.00 


OTHER MEMORIES AVAILABLE... 


IBM 


COMPAQ 



HP 


LAPTOPS 


P$/1 - 2MB 

S 109 

DP 386/202aE.25 - 1MB 

S 

79 

Vtectro QS-16 - 2MB KIT 

S 129 

AST EXEC. NB - 4MB 

3 169 

4MB 

S 179 

4MB 

$ 

189 

4MB KIT 

$ 229 

COMPAQ LTE386 - 4MB 

3 276 

M30 - 2MB 

$ l OS 

OP 386S/16 - 1MB 

3 

79 

\tectra 486 - 2MB 

a 105 

SLT386 - 4MB 

3 249 

MSQZ.55$X^f5SK.70 - IMB 

$ 52 

4MB 

3 

189 

4MB 

a 179 

DELL 316.320 LT * 2MB 

3 119 

2MB 

$ 109 

DP 2a6N.386N.S/20 - 4MB 

3 

179 

SMB 

a 389 

EVEREX TEMPO - 2MB 

$ 96 

4MB 

& 179 

M-SVS7EMS - 2M8 

$ 

106 

X-^totfoo 700 Ser. - 2MB 

a 105 

IBM L40SX - 4MB 

$ 209 

M7aA21A6L121 - 2MB 

S 109 

4MB 

$ 

J79 

4MB 

a 179 

MAC POWERBOOK - 2MB 

$ 179 

M40sx45sc - 8MB 

$ 389 

8MB 

$ 

389 

SMB 

a 389 

NEC P,S. 286.386SX - 4MB 

3 269 

M57s(.90,96 - 4MB 

S 189 

DP 366/33486/25 - 2Ma 

3 

119 

9000/40m425t - 8MB KIT 

a 699 

PS. 386 - 8MB 

S 519 

8 MB 

$ 389 

SystemPro - 8Mfl 

3 

399 

16MB KIT 

ST599 

PS, SX/20 - 4MB 

3 259 

M8CKI41 ‘ 1MB 

S B5 

OK Exp Brd 

3 

349 

32MB Krr 

32899 

PANASONIC CF170 - 1MB 

$ 65 

M80-lll,l2l.ail - 2MB 

S 135 

DP 366S/16 1MB Exp Brd 

3 

139 

9000/4256 - 8MB KIT 

a 46 9 

Jl TWL-MT 3000 - 2MB 

$ 99 

M80A21A31 - 4MB 

8 233 

DP 386/2Qa)E25.25E 



16MB Krr 

3 899 

TOSHIBA 1000 - 2MB 

3 159 

16-BIT OK Exp Board 

S 169 

1M6 Exp. Board 

S 

139 



2a00SXE - BMB 

3 639 

32-BIT OK Btp Boord 

$ 189 




APPLE 


3200SXC - 4MB 

$ 188 

ACT 


DELL 



II3E.se/30 - 1MB 

3 37 

5200 - SMB 

$ 379 

A5T 


325DP;533DP - 1MB 

3 

52 

Classic - 1MB Exp. Board 

3 59 

ddimtedc 


PREM, 386/20C - 1MB KIT 

$ 69 

4MB 

3 

179 

SE/30jlcUlcxJJ^.LC & 


rKinicKo 


PREM. 386/25 - 1MB 

$ 59 

420425433 - 2MB KIT 

3 

104 

Quad. 700.900 - 4MB 

3 129 

EPSON 6000 - 4MB 

S 24 8 

PREM. 486/26 - 1MB 

S 59 

4MB KIT 

3 

209 

Quad. 700,900 - 32MB KIT 

31496 

HP flPJfim.P - 2MB 

$ 119 

P9EM. H 486 - IMB 

$ 69 

8MB KT 

3 

359 

m - ?6M8 m 

$ 499 

m - 4MB 

$ m 

4MB 

$ Jd9 

450DE45t3SE - 2MB KfT 

S 

104 

IHx - 32MB KIT 

31496 

IBM 40194(^96 - 3.5MB 

3 198 

8MB m 

$ 389 

4MB KIT 

3 

209 

Quadra 266K V-RAM 

3 45 

4029 - 4MB 

3 269 

PREM. II 1MB Exp Boofd 

3 479 

BMB KIT 

S 

359 

LC 512K V-RAM 

S 69 

OKIDATA 400 - 2MB 

3 149 




PRICES SUBJECT ID CHANGE WITHOUT NOTICE 

OTHER MEMORJES FOR; 

ACER. ALTIMA. APPLE. AST. CHAPLET. COMPAQ. DELL. EPSON. EVEREX. HP. 

LEADING EDGE. IBM. NEC. NCR, OKIDATA. PACKARD-BEUL. PANASONIC. PHIUP, 
SAMPO. SHARP. SlUCON GRAPHICS. SUN MICROSYSTEMS. TANDON. T1. TOSHIBA. 

TUUP AND ZENITH. 

CALL FOR OUR COMPLETE CATALOG 

TERMS: C.O.D. CASH, VISA OR MASTERCARD, 

COMPANY AND UNIVERSITY P.O.'S ACCEPTED UPON CREDIT APPROVAL, 

414 CLOVERLEAF DR,, UNIT B, BALDWIN PARK, CA 91706 

TEL (818)855-5688 FAX (818)855-5687 


All PRODUCT NAMES. TRADEMARKS AND REGISTH?ED TRADEMARKS ARE THE PROPERTY Of THBR REPSECRVE OOMP/WCS. 

Clrclft 236 on inquiry Cetrd (RESELLERS: 239 ), 
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* 64K Super fast Wnte-ftadc Cache RAM 
• 4MB RAM f70ns) 

« (.2MB 5.25'’ S 1.44MB Roppy Dnves 
■ 130MB I Sms iDt Drive with 64K Cache 

* E6-Bi£SuperVGA with IMS RAM 

■ \ 4" Non-InteTiced 2flmm SVGA GjIot McinrtDr 
(VESA Standard for73.Hz Flicloer-finee Display) 

* I Serial. I (^aralfeL & I Gime Ports 

■ Quality IOI4tey Keyboard 

* Hi-Rfisol(ition 4(JOOPI Serial Mouse 
» Microsoft DOS 5.0 Sl Windows 3.1 

4ji6/5(IMIiz$224S 3ltlj/40Milz $1573 
4lt6/53Mllz$IEj 5lt6/:)5MHz$l375 
48(1/20MH7 $1775 


I i.iiofl.ay.zTil 


» Above System with flMB RAM a 210MB Dove $2555 
■ 486D>Q-50MRzVv'in-Station System add $2® 

■ 32'Brt Local Bus IDE Hard Disk ControHer add $100 


Windows Up 10 50x Faster. 


SopcrEache Systems 


■ Microsoft DOS 5.0 & Wndows 3.1 


hat's right! • fc Magazine 
Windows Benchmark tests indi¬ 
cated SPEED INCREASES AS HIGH AS 50 TIMES FASTER THAN 
THE STANDARD SVGA. WHILE MANY COMPUTERS HAVE 

ADDED 32-Bit graphics accelerators, their real¬ 
time SPEEDS ARE STILL LIMITED BY A I 6-BiT AT BUS. * 

Put Comtrade's 33/486 WIN-Stations use a real 
32-Bit local-Bus video slot to bypass the AT bus bottleneck. » Jhis 
ENABLES the 32-BiT BUS TO CONNECT DIRECTLY TO THE 32-BlT 486 CPU AND 
RUN AT THE TRUE CPU CLOCK SPEED OF 33MHz. - /\lTHOUGH OTHER COM¬ 
PUTERS CLAIM TO HAVE A 32-BlT LOCAL 
BUS, MOST ARE ACTUALLY MADE OF TWO 
16-fllT ISA BUSES WHICH LIMIT SPEED TO 8 
MHz REGARDLESS OF CPU SPEED, ■ ^UT 
because Comtrade's real 32-bit bus 

CONNECTS DIRECTLY, IT DOES NOT LIMIT 
SPEED, AND throughput IS MAXIMIZED AT 
THE ACTUAL CPU SPEED OF 33 MHz, - 
Heedless to say, this translates into a 

SYSTEM so FAST AND SO POWERFUL THAT 
WE INVITE comparison! (See Chart #1 
AND Chart #2) ■ §0 stop Window 

SHOPPING- - |t's TIME TO BUY A 
CoMTRADE 486 32-BtT Workstation, 


' 64K Super Fast Wnte-Back Cache RAM 
* 4MB RAM (70ns) & fiuiit-in 4S7 Math CaprDcesEDr 
- 1.2MB 525" & L44MB 36" Floppy Dnves 
• 130MB J SfTB IDE ChTW with 64K Cache 
■ 12'Sit T4ftG4 S3 Local Bus E^ Gr^ics Accelerator with 
I MB VRAM (Up to J280v(034 a 31768 Coior^) 
[Up to 50 limes faster than standard super VGA) 

■ 14" Non-Interlaced .28mm SVGA Color Monitor 
(VESA Standard for TlHz Flicker-free I^splay) 

• 1 Sanal, I Parafl^, ^ 1 Game Parts 
' Quality 101-key Keytioard 
■ Hi-Rescituticin 400DPI Saial Mouse 


* MK Super Fast Write-Back Cache RAM 
» 4H0 RAM pOns) & Built-in 4^7 Math Coprocessor 

- ‘*12MB 5.25" & 1.44HB 35" Floppy Drives 

• 130 MB ism IDE Drive with 64K Cache 

* 32-Btt local Bus TURBO SVGA Card with i MB RAM 

(Up to 1280x1024 fit up.to 31768 Colora) 

[5 time faster than standard SuperVGA) 

* 14" Non-lnteriaced .2flmm SVGA Color Monitor 
f [VESA Standard for 72Hi Ricker-free Display) 

* 2 Senai I Parallel & I Game Ports 

■ Quatity IQ 14fiey Keyboard 
■ Hi-Resolu(t)oti 40ODPI' Serial Mouse 

• Microsoft DOS 5.0 & Window? 3 I 

signs 

■ Above System With SMB RAM & 21 QMS Dnve $2395 
- 486DX2-50MHZ Local Bu5 System add %m 

* 32-Bit Local Bus IDE Hard Disk Controlla" add $100 


TaRga S3 Local 

CcnTrti3iie Tiir^ S3 Loc*0us 
:'“iftTTQ^pliic5Al!Ta ' 
pamond Steatth VRAM 
Ordijd FahrenhtatfW 
hlutT**rfViiic3i£^i<i f, 
AflVGA-Wgnd^'^ 


S3MKZ 41)6 32-Bit LocbI Bus 




MB 


z48b524)itWinStayon 


Somi: PC Hvwl WlTiee^CH HS {PbA 1TJ?5J) 


CiKi* 227 on Inquiry Card (RESELLERS: 22S). 


'Where Quality is Everything* 



























MP-ne Superstore that sells Direct 


Ham Drives 

Western Digital 

High pertcwmmce 'Cavlof' serfes wtth I" 
height. Coch© Ftow™ ood 32K buffer. 
AC2eO eoMb r 3 . 5 * I4ms IDE — 299 
AC2\2Q T25Mb |- 3.5' 14ma IDE ......375 

AC2200 2aOMb 1' 3.5' 14rns IDE ...... 559 

Maxtor 

70a0A eOMb 1-3.5'15ms IDE.279 

7120A 120Mb r 3.6-l&ms IDE.358 

l!(T213A213Mb T 3.5' 15ms IDE ,,..,.599 
MX1240 L2Gb V 3.5“ ISma IDE .... 1995 
Pcinthef l.2Gb$1995 Panther 1.7Gb 2595 

Connor Peripherals 

301M 120Mb 3.5“ 19rTO IDE 389 

320!! 200Mb 3.5“ 16ms IDE 559 

Col for Qucmdum, MtctopoHs, Seogote. Abd 
conftDleB (tom Ultrastof, A(w^, WD ete. 

ffortf Drive Caras 

Plus Development 

Hard Caret llXL 50lvlb 16blt 9rm ..290 

Hord Cord IIXL 105Mb 16bJl 9ms.440 

Backups 

Colorado 

DJ10 120Mb Tap© Dflv© Internal... 235 
DJ20 250Mb Tap© [>fIv© Internal,.. 315 
QFA700 70QMb Tap© Drive Internol... 779 

Sy quest 

^4Mb Removable 5.25’ Dflv© H....... 300 

0flMb Removefcte 5.25' Drive knf....... 469 

EXicI drive cose with power supply .,.-169 

SyDOS 

Svquest 44MbeKterrKiK3-blt) .649 

Syquest &eMb eirfemal C8-bft) .749 

irretupes caoNng software, manual. SCSI 
cord md SyDOS BIOS. 

Flappw Disk Drives 

Toshiba 

ND04DG 360K 5.25'HH PC/XT 

NDO0DEG 1.2Mb 5.25'HH PC/AT-..72 
ND3561GR 1.44Mb 3.5- HH w/AT Kit. 72 

ACP 

360K 5.25'HH.55 1.2Mb 525'HH,.66 

720K 3.5" HH.S9 1.44Mb 3.5' HH..67 

2,08Mb3-5-HH . CaS Caltior S.2S" Mlg. m 

Pacific Rim 

1.2Mb External for any paraNel port .. 235 
1.44Mb External for any parallel port ..235 

MultiMeiiia 

Sony 

7205 CD Loser Li^rory w/slx CD's.....549 

Brown-Wagh • Creative Labs 
Compieta Qll-mHcna MPC compatible 
upgrade ktt Includes' Panc»onlc CD Drlvs. 
Sound Blaster Pto. five CD's. Microsoft 
MultiiTOdiQ Wlndowa, Bookshelf. Hypei^ldo. 
Games, drivers, cobles, connectors and more. 

MulllMedIa Ktt Internal .. 579 

Sound Blaster /Pio..129/229 

MediaVision 

pc MultIMedia Kit Int/esf.799/1D49 

Pro Spectrum Plus/16. 239/299 

NEC Technologies 

CDR-36 Portable CD ROM .395 

CDR-36 w/CD Gal(ery/PC .575 

input Dm^ricBS 

ACP button Mouse (HrnHed SLpply) 1 A .95 

CH Products tnghtstlck .49 

Mouseman Combo/Cordless..75/88 

Logitech Trockmon serted/bus .69/72 

LogHech Trockmon Portotole.ICM 

Logitech FdtorrKin. 599 

lyficrospeect PC'Trac ser/bus.. 79/09 


Michaefangelo, Friday ttJB U/fi 
PLUS ov&f iOO Q other V inisssm 

77^ 

SYMANTEC 
Norton i 
Antivirus 
v2.0 

The perfect antidote tor virus 
Infected systems plus on-gaing 
preventative care. Includes Norton^S 
24-hour Virus FAX-Une for updates 
when new viruses appear. 




Chips anti SIMM's 

RAM Chips 

4125^rl00 2S6KRAM IDQfiS DIP ... 1.99 
41256^ 256KRAM 80r«s DIP ...2.19 
414256-80 266KX4 RAM 60ns DIP ... 7.95 
IMb-lDO 1Mb RAM IDOna DIP 5,49 
lMb-30 I Mb RAM eOns DIP... 5.99 
Over 20,000,000 IC's In-stock Including 
7400, LS, ALS, CMOS, Unsar all typesl 
Plus Sockets, Ovsieds, Connecton and more 

SIMM Modules 

421000A9B-1D lMbx9 100ns SIMM ,30,95 
421OOOA90-BO lMbj!9 80ns SIMM . 39.95 
421OOOA90-7O IMbX? 70ns SI MM. 54.95 
424OOOA90-Ba 4Mbx9 SOns SIMM ,...149 
424000A9Br7Q 4Mbx9 70n5 SIMM ....159 
4t256A9e^ 256KX9 BOns SIMM , 19.95 

A2100aA3S-80 IMbJ<9 C3CHIP>.36.95 

Math CopncBSSors 

AMD 

increase the pertanmance 

of yo^js 286 powered PC/AT 

600287-10 CoprocessoJ IGMI-Le.49.95 

Intel 

S087 5MHZ....79 803S7DXP 16/33 .. 199 

a037-2 aMHz ...a9 003875X16.128 

8037-1 10MHZ ..B9 80387SX-2Q.144 

60287XL all 286 .. 89 aO4S7SX-20 . 499 

Cyrix 

83087-16 t6MHz 169 63007-40 4QMHz 239 

83O87-2020Mttz 175 83S87-SX16.114 

83D87-252SMHzl75 83807-5X20.,.,..129 

83DS7-3333MHZ1S9 63SS7-SX25.,...149 

ilT 

2Ca7-8 0MH3:..-79 2C37-12 12MI-fe,.S5 
2087-10 tQMHz.S5 2C37-20 20MI-t2..99 

MBmofy UpgmiBS 

Laser Printer Upgrades 

HP ||P/l|P+/f|l/|JlD/lllP 2Mb.124 

Okldata OL400 2Mb.140 

OlddatQ 01800/320 2Mb.140 

Panasonic 4420/44501 2Mb.148 

Call Tof other models plus we stock most 
Laser memory upgrades wHh OK RAM 

Laptop Upgrades 

Ap^ Pawerbook 2lVlb.127 

AST Executive IMb.7B 

Compaq LTE386S/20 1Mb ......178 

Everex T©mpo/U(/l6 2Mb..147 

t0ML4QSX 2Mb .127 

Toshiba T1000S£/LE/XE/2000 2Mb . .... 220 

Toshiba T2000SXe 2Mb .228 

Toshtia T3300S(./44003X 2Mb.Coll 

Call tor Zenith, Sharp, TL and more 

Palmtop Upgrades 

HP96LX 2Mb ...Cali Pcxiuet 1Mb ...327 

Computer Upgrades 

AST Premium 386/25,33 SX16/20 1 Mb 60 

Compaq 09386/33,486/33 SysPro 2Mb 128 
IBM 30-286 #30F5360 2Mb 106 

IBM 35,40.555X4)5.70 #6450604 2Mb 118 

IBM90,95P76 #6450902 2Mb 110 

Call for NEC. HP, Zenith, Leading Edge. 



Micronics Gemini 

DX2 

486DX/50 

Supports Intel 
486^“ 0X2 clock 
doubler technology, 

Allows Internal CPU 
function to run twice 
the speed of the system. 

Has baby AT form factor, 256K ’ 
direct mapped dOche and RAM 
expandable to 64Mb. 

4860X2/50MHE ISA baby).. $ 1399 

406DX/33IWHZ (ISA) .$ 999 

4860X/33iylHz (EISA).$1199 

4860X/33MHI (tSA baby).& 849 


LBatting Edge eomguters 


These Leading Edge Systems inciude.» 

• Enhanced 101 Keyboard * High PerforiTKince Hard Drives 

• 20 Months Warranty • Mouse * Free MS-DOS 

■ MS Works for Windows » MS Windows ■ Virus Scan 


CUIIPUTIR 

SNflUSZti 

MiHttmer 33 

IBfiSX/ZO' 

USDIDir 



[iar.ir^i.VL 


C4D2131 

MBPS 

t499.D0 

22fi9.{H] 

2299.00 

2499,00 

npiJ 

SBfiSKffl] 

B360X/33 

4e65X/2CI 

486DX/33 

Hard Drivit 

130 Mb 

130 Mb 

130 Mb 

130 MO 

HAM 

2 MB 

4 MB 

4 MB 

4MB 

Mari. HAM 

lOMb 

64 Mb 

64 Mb 

64 Mk 

Cache HAM. 

_ 

16K 

64K 

e4K 

Exp. Sbirta 

A 

& 

S 

1 

yiden^A 

aaf)titfi(ja/25©i 

1024x763/512h 

1024)1708/512k 

1024!i766/512k 

I/O 

2 s«r.|rar,mje 

2 sflripar,nise 

2 SBr.jTflr.nnos 

2 3er,par,ms# 

ACP Price 

r 1049. 

1599. 

1699. 

1999. 



Newi 3S6SL-25 MHz 
Notebooks 

• Low Power Destgo plus SCSI-2 

* 2Mb RAM ©)qx3nd up to lOMb 

* VGA-64 shades - Mouse 'J' 

• 32k Cache • iOMb...$1999. 
NEWI Color 386SI Nolebooks 


Leading Edge Monitors 

CMON.42 CMQN.39AD CMON,28AD 

640 X 400 1024 X 760 1D24 X 768 

.42 dot .39 dot .20 dot 

mr 229* 269." 

- Cw/CPU Purcfiase) A word about High Resokrtlon, 
...Oil ouf ACP LeodirTg Edija CPOJ wUh SVGA 


,EdoaC 

ATkKMW OTQO AHMi-i OOQO £ 1024x76B> card and theT>l 0 w AD typemonllOT 
60Mb...2799. BQMb...2999. give you High E?ej(1024)i768) oto Low R©»pricel 


Exfiofiffofi Boards 

Orchid Technoiogy 

RanrrOuest 16/32 w/OK .. . 228 

RamQu©5t8/l6w/0K. 140 

AST Research 

SIxPdk 266 w/OX... 100 

Cu0d32w/CIK.----249 

Boco Research 

BoerJRAM AT Plus w/DX (use® SIMM's)... 119 
BocoPAM AT Plus I/O w/OK ... 149 

intei 

Above Board 2 Plus w/2Mb...435 

Above Board Bus 8 w/2fyto .449 

ACP 

IDE lntertc»ce with I/O.59.95 

C43Floppya68Mb) w/lOE adapter .... 79.95 

IDE Intertoce with BIOS ROM__65 

Serial Interface card ,.h , 39,95 

Serial, pofollel, ganri© Interface...49.96 

2Mb EEMS AT merTKxy boord w/QX .99.95 


Notebooks ' 

Everex ^ 

The aa new Tempo™ 

Carrier™ Notebook 

with 20 or 25MHz 386SX CPU 40or BOMb 

hord drive. .. .Prices Skishedl 


VS RoboHcs free O/fer,.. 

Th& Siena Network startup kih 

H'g Nke cable TV for yaur PC, anly 
better. Youll play gatmes & hove real 
conversations with other Sierra 
aubserfbers. with softwor©. irxarmal. list 
of agrujp numbers 
orvi usage credit. 

...and Includes th© 

SpoHstef Modem 
Sierra's standardlied 
on th© US Robotics 
modem from thek 


snd, we Will send the 
start up kit FREE 1 With ' 

your purchos© of the Sportster 2400 bps 
erfemal or Internal mocteiTi (compars 
to the ACP everydery low price of 
S159 for Just the Sportster) 

Sportster bundled w/TSN kit ... $129 




I.Q. Engi neerin g 

2 Great 
ProducW 
Super 
Cartridge 3 
pTQfessionai 
Edition 

72 scaleoble fonts arwa typefaces tor 
HP U III The only cartridge that prints 
FASTFP them resJdeni fonts 
Prolesslondl Edition.. $279 

Creative Edition 

31 typeface families and 66 scalable 
fonts. Type T compatible for your 
HP U III 

Creolive Ecfftlor^ .....$279 


FAM Boards 

Frecom 

l-Uner Fox/Madsm.... 1S9 

1-Liner Fox/Modem for Windows.199 

FAX96/Modem for Windows .149 

Diskettes 

Fuji 

ACP stocks complete 

Fi^l Olsketle line. AW with 

Lifetime guarantee. Box CIO) CcSI for color 

5.2S- HD Disks.8,95 DS/DD Disla 5.50 

3,5“ HD Disks.14.09 DS Disks.7.99 


MothBrhaards 

ACP 286-12 hotf-sce board w/DK ..89 

ACP aa6SX-20/25 w/QK.. 226/269 

ACP 3e6DX-33 64K coche w/OX_399 

ACP 386DX-40 64K cache w/OK.419 

ACP 486DX-33 256K cache w/OK.799 

Orchid 386/40 128K cache w/OK ...599 

Ofchld4a6/60DX266K cache.1799 

ProcBssor DpsradBS 

Kingston 

$X/Mow 20MHz SX upgrade module... 349 
SX/Now 2SMHz SX upgrade module ... 419 

Specify tor IBM PS/2 or AT. AST, HP ES286/12 


Vfifeo CratHhes Cams 

ATI 

GrapNos Ultra W/512K 8i Mouse.409 

GfapNcs 'v'antagB w/612K & Mouse ..349 

VGA Stereo F/X XL w/IMb ..369 

VGA WoTKler XL w/IMb & Mouse.238 

Orchid Technoiogy 

ProDesigner Its w/1Mb ond RAMDAC . 248 
Fahrenheit 1200 w/1Mb. .365 

United Soiutions 

Image 800 8/16btt 256K 800x600 . 69 

irrrage 1024 w/S12K 1024x760 ....,,09 

Image Ultro w/1 Mb 1024 256 colors.... 139 
Inrrag© HIColor w/IMb 1280x1024 ....... 159 

rnmmmmm 

Speckiis ore subject to prior sale... 
Mognavox 386SX/16 40Mb Bundle. 795 

Mognovox Metalls Notebook .1399 

*2 Mb*40Mb*Mousepen‘Case•3S6Sx *9ftwiie 

IBM OS/2 Extended v1.2 £3.51.^ 

IBM OS/2 Display Write 5/2, (5.25*)... 149 

J. K. Lcfssers 1991 Tox plus Book.9,95 

Caff for youf copy of oijr quarterly 
tobfoib ’tbe ACP CofT^ufar HofUnm" 


Hayes 


optima 

Modem ' CWMi 

New from Hayes, an offordable high 
performance i™dem with V.42 
speed and throughput up to 9600 
Baud. Includes SmortCom EZ. 

Optima 24. 2400 BolxJ.$ 149 

Optimo 96. 9600 Baud. $ 369 

Optima 96. fat Mac .. .. $ 369 


New! 15,000 Software Titles 


CaiigOD "RUNTHEBESr 

“T (900-7fle-e432 sel modann ti,5,11 
(^e^mlnute, S2.SQ Isi mlnutrr'f 
^,000 DbwniOAdable Public 
OennaEn and Shareware PmQrams 
" Menu Driven - 12IM/2400 Baud 

I for FREE! 714-558-9423 

- Downfoad Pregram of the MonOi FREE I 

- View and Download Catalog (24 brs.} 



sfncfl 

i976 


Advanced Computer Produces, inc. iBHMI 

1310 E, Edinger, Santa Ana. CA 92705 * FAX 714-558-8B49 • Toll-Free 1-800-F0NE ACP • Sales 714-558-8813 
No surcharge on credit card. Credit cards not charged until we ship, 100% risk free reiurri guaraniee! Il ycMi are not 100% satlsFied just return insured wllhto 15 davs compleie wllli all materials in new 
resaleabie cundilion with original Invoice. ACP will Immediitsly exchaiigs product or Issue ACP credit shipping for fulure purchase. We ship DPS Ground. Next Pay Air ar>d FedEx aveilable. 

Qrtle 1 97 on Inquiry Cord. 




























































































































J\PTOPS, NOTEBOOKS, PALMTOPS & MEMORY 

RICES CONTINUE TO CHANGE, SO PLEASE CALL FOR OUR MOST CURRENT PRICES 


sisriii 


r PREMUM BtEC 3a8S»;f2SC 1 COLOR W 
rr PREMUM EXEC 3eSS}02SC 80W couon . 


■ PREMUM EXEC SfieSXffigC eW COLOR W»«-. 


--KSTB 

-- u;m 

___ n ice 

IT PREMUM EXEC 3aesw2Si20fcBW»e,. .„..... tum 

riPREMUW EXEC 380SX/2S aOUB VW G,74B 

PREMIUM EXEC aessxras ecMe vw aua,........te, 

PREMUM EXEC 3e6Swaoi20l«W»«. t2;04a 

PREMIUM EXEC SaSSX^ AOMS W/ St/E . . S» 

PREMIUM EXEC 38eSX72D 60Mfl W SMQ... $1^370 

EREX TEMPOrtJC 3a6S»raO t3OM0 VW SME. . Sa4tfl 

fS¥Xm/PQflJ^13SSSX/ZiSC»mW^l<m. .. «229e 

fEI®(TEMPCVlJ<3a6SX^eOMBWSMB... *1,0*8 

pc-a7ocyia<3Mavwe«L...—... $&,90& 

»ARPPO«7BiaOMeW^SMeL... *1438 

iARppc^i/4ciigevweMe.. si,8i8 

lARPPC>fi2KMQfc«W3Ma_ *1^8 


ASTPREMUU EXEC 4*0 UPORAOE.. 


APPLE P0WSeCX3K iaXT*0ri7T)ahiGMJyB»e UPQHADE.. 

LT;38eLT2 


. »768 


tlEanZTB 


PC^ 8 SO 20 Me W 3Me.... 


TRAVELMATE TM3Q0CX12aye WInSX Wl BAQl 


TRAVELMATE TMSOtXyBOMB Wi^ VW eMBL__ 


TTUUn UATF T1yanfW»iR WhA3« 

K>7lA 

TRAVELMATE tllOaCKYl anyfi W BAS. 


TRAVELMATE TM3C(XY8C*ye Wl eMB^.^..._- 

t2,4(» 

IRAVEUUATE TUSOOOBOAe W7 SMB... 

*2438 

TRAVELMATE TMSOOtXAOIffi VWOlB , 

)6HBA T32DQSX/60MB W lOMR____ 

_ *2.006 

___$1^836 

IShlQA T22C0SX/90MB W 1CMB. , 

___ faOTB 

16HBAT300aSXe60MBWt0MB __ 

__ , *2^6 

ShlBA T20C0SXE/60MB 10^61 ,,, , . , 

. ..... $3,066 

ISHIBA T2OOOSWeOM0 W/ 9*16 

$1^416 

)SI4HA T3D0Q5X/H3MB W/flyB_ _._ 

*?.«» 

va^iRA TAAnfFWnriMP i m wr iiHyH 

tlnnft 

16HIBA TAAOOSX/eCMB GAS PLASMA W lOAGL, 


JSUBA T53XX100*6 W 14*6,..... 

....$3,666 

£I-»U TS^OCVTtXIMB WnAiye 

U3SA 

»HIBA 152000300*6 W 1416......... 

_ tesea 

HTTH UASTERSPOAT SfiGSiBlMil W; SMI 

*7 OH 

J^THMASrTERSFORTSaeSLBBOMBWHtfeAe,. 

...— .. *2906 


OOIUf'AOLTE39WZD 1M^4«£ UPQFtAOEl.. 

EVB^TWOrtJtaWEUPQRAOe,. 

QflJDPAD PALMTOP SiaVIMG UPQRADEL_ 

QH3D 17atXl7Sia*8 UPGRADE.. 

rf»95LX PALMTOP SWIMB UPORADE.. 

8SLX PAUrfTOP aMB UPQRAOe. CALL 

IBM PS2 L40SX affl/4w&0MB Lra=iAi>E._ ..wertiae"*37B 

MOMe^A PENTQP SI a(?1 MR upgrade. .-.- *i6rs?i 

NCR 312S NOTEPAD £ia<nMB UPGHADE:..„... *ie»^27E 

OQIVARkNTEBNOTia«UPQfW)e. . .. *08 

PANASONIC Cf=-170TA#CfT tSOOrtJ l m UPQRADt.. ..... *08 

PANASO<8CC^27CT37DMUPGRADE..-..^.__ . . „ *08 

POQET PALMTOP S1 aw « UPGRADE- 

SANYO heC-irr&IBfCauB UPGRADE_ 

^iARp pcaxioraioj si awie uPORADe.- 

SHARP PC-a220Ra*0 llyB UPGRADE.^..._____ ___ t128 

a-tAPP PC^i^eWt 2A®4Me UPGRADE., 


. *128 


TANDY 2Bia-cra6ia-i3 aye upqrade..^^ 

T1 TRAVELMATE TMaOOO Ifc® UPGRADE- 

RTRAVHJyUyTETWQCm 2MB UPGRADE_. _ *88 

TOSHBAT1DCa£/S&XEn200QrT2D0CKXEn22D0SX IKS UPGRADE __ *98 

TosMBA TiooxjE^sexEnaoocYraao^^ a« upgrade ctgi**— *i e8 

TOSHIBA Tl0O0L£n30OCyl2OOOSXE7T2aDOSX4*« UPGRADE . tm 

TOSHIBA TtGQGLST70Q(VTEGOSlXET22Q0SX SLe UPGRADE _*4S8 

TOSHBA TTSDOXE 3*B UPGRADE...,.......... »fl 

TOSHBAT^TOOe^lOOSXTOOaSX 2MB UPGRADE__ *00 

7DSHSA TSaOO 3MB UPGRADE__..... *1 GO 

TOSMSA T3aXJS»SXC M UPGRADE.....*08 

TOSHIBA 15100 2MB,, 


TOSH8A TsaotyrseoGOTssoo aMGisue upgrade.^--- 

mos 288/aSGSX NOTEBOOK 3* UPGRADE.._-..- *08 

2&lTH MASTimsPOHT38esCiaJSLE aw UPGRADE... *138 


OTHER NL-W4VA^ 2MaGM»4MB UPGRADE..__ ____ $148^*18^*238 

OTHER HL^aaev 2MB UPGRADE....... $158 

NON LBP fllUOIl WaiT 2M&4MB UPGRADE,........ 

SON EPL-BOOO aewyia upgrade..___ 


>SON EPLT0002MG3MB UPGRADE....... 

OIT PfiOeO 2M»4MB UPGRADE..,.,__ 

LASERJET IMlD2MB^a UPGRADE.. 


NP/tlP*fllMll[XU1PAASERJETFAX 2M&3M&4MB UPGRADE..-__ 

LASERJET lltai TMaWMB LJ^HADE..... 


OESKJETWSOQ^SOOC 2S6K UPGRADE. 

LASERJET FAX 1 MB UPGRADE.... 

^LEXMARK 4O11V4019ft2MBGLEMB UPGRADE.. 
yVlEXMARK 4029 2Ma^4Me UPGRADE . .. 


"OCERA F0O»F8CXWF8OOT 2MB4Ma UPGRADE.. 


'OCERA P1200S>F330QA=TOOOA UPGRADE., 

ANNESMANN TALLY 90S 2Ma4Ma UPGRADE.. _ 


*128^18 

*12rei8 

$148^188 

$l3a/*2i8 

tisraia 

t1 mi 88^*108 

tmi7B 

lES 

*78 

$128rS198 

*100^68 

Ii4flrv3a 

*1€ar*2cms48 

*138^18 


hec SILBJTWHTTER 2MOOaS9G290 2MB UPGRADE.. 
OKIE^ATA maLASEFy400 2MB UPGRADE _ ... 


*168 

*128 


*18art268 

ti8er*2sa 




3NNER a£4 25' 2DMB IDE HARD DRIVE .. 
DNNEH 30*4 ZV 40MS tOE HARD DRWE... 
XSINER 2084 2S'80Ae IDE HARD DPBVE-. 


_tia 

*s*a 


DNi«fl aoe* 25- aohe loe hard drwe .......see 

JNNER 3204 3lS' 212NB IOE HAROORT/E^,.,.....,.™__*748 

3SHIGATC21242P 130MB IDE HARD DRR^.,..____ *688 


OKIDATA OKILASEH 80GB20 2M&3M»4MG UPGRADE... *1 *mi8ar*22fi 

CXClDATAOtQLASER 830840 2MB UPGRADE.... *168 

OJVETTl PG-1084^208 ayfirtAe UPGRADE.....|13ff»18 

PACKARD BOX P&8800 aw&AMB UPGRADE. *138^ ^ 

PANASONIC 1W442QIKX-P445C(2MB3M&4M0 UPGRADE.-.-.. *12ar*im2ia 

PANASONK KX-P44SS 2AB UPGRADE........ *158 

CMS PS4102MR3Ma/4Ma UPGRADE..-.... si4arsiafftsB 

CMS PS819PS825aVI^4MaCAe UPGRADE... *17^266^*3*8 

^^AflPJX’fleD0PSPOSTSCnFTl^B UPGRADE. 

STAR LASER PRINTER 8 ayiSwMa UPGRADE. 

STAR LASER 4 ayeHMS UPGRADE.... 

T1 MICROLASER, PS17, PS3S A MCR0LA3EF«L 1 MB UPGRADE ...5GS 

TOSHIBA PAGELASERe a4^4MB UPGRADE. *138^*21 B 

UNISYS APfiaiO aw UPGRADE.,.,,,...... *12S 


. *278 

**e8 

. IS78 



BATTBTir-POWERED 30MB EXTERNAL KX3U... 

BATTERY-POWERED 40IW EXTERNAL MXX,—. 
BATTEFTr-POWERED eOMG EXTHWAL «XX.._.. 
BATTERY-POWERED dOMQ EXTERNAL l-DO,- ,. 


3 S" EXTERNAL 
FLOPPY DRIVE 
FOR 

COMPDADD 
CQMPANIOFI 
SHARP PCLE220 
TEXAS 

[MSTRUMENTS 

Tweooo 

$198 

(Yirtiple supplies Iasi) 


NEW! 

GO ms HARD 
DRIVE UPGRADE 
FDR 

QRIO1720 
PANASONIC CF270 
TANDY 2S10HD 

$648 


SHARP PC^Z20 
T1 TRAVELMATE 

Tiueooo 

COMPUADO 

COMPANION 

MEMORY 

UPGRADE 

1MB.. .$98 
2MB...$1S8 


NEW! 

40 MB HARD 
DRIVE UPGRADE 
FOR 

SHARP PCSZ20 
T1 TRAVELMATE 
TTiliaWO 
COT4FUADD 
COtyTRANtON 

$548 


SE 

HABLA 

ESPANOL 

(Pre^untL* por Herdluf ( 





tote-a-lap 

"experts in portable intelligence” 


TERMS AND CONDITIONS: 

ALL SALES RNAL ALL REFUSED SHIPMENTS AND PRE-APPFX7VEO RETURNS ARE SUBJECT 
TO A 2S% R&STOCKING FEE PRICES ARE SUBJECT TO CHANGE WTHOLR-NOTICE AND 
REFLECT A 2% CASH DISCOUNT. ADD 2% FOR V1SAA4C. WE CHECK FOR STOLEN CREDIT 
CREDfT CARDS, AND SMP ONLYTO CARDNOLOEHS 9LUNG ADOFESS. WHCH (S VERIFIED. 
PRlOfl TO SHIP*®4T warranty QN MEFtCHANDISE, EXCEPT MEMORY UPGRADES, 1ST>#TU 
OmGINAL MANUFACTURER a«,y. UM,£SS OTT^WnSE STATED ON OUR INVOICE. OEFBCTTVE 
MEMORY UPGRADES ARE REPLACE) WITHN 2 BUSl^^SSQAYS AFTER RECePT BY US, AU 
PERSONAL AND COfJPAhTY CHe:KS MUSTCLEAR PRtOR TO SHPMBVTOF MERCHANDISE 
WE ACCEPT PUfCHASE ORDERS FTOM (XiemWDFnHY HSCTTUTIOAB ON A NET 15 BASIS. 


550 PILGRIM DRIVE, STE, #F 
FOSTER CITY, CA 94404 

PHONE: (415)578-1901 FAX; (415)578-1914 open on weekends, please do not call 


Circle 810 on Inquiry Card. 
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PRINTER MEMORY 


LAPTOP MEMORY 


BM MEMORY 


First Source will give you great memories! 


Kingston Technology Corp.'s SX-Now! 
is the undisputed performance champ. 


-PC Magazine October 29,1991 


Lnndmiirk Spi'vil Test (IJ) 


P$/l 

2MB .SUM 

2MB Kit 30FM60 .$99 

P$/a MS}<:LS,4OSX,S0l,SSSX:lS^K:l5.7a 

1MB W50603 J51 

2MB 6450604. S95 

PS/2 70-A2t^&UB2>:B6T 

2MB 6450608 .. S9S 

PS/2 3SSXiLS.4QSX.5£SX;L3.£53Xdl,94F30XX 

4M0 34F2935 .. 

PS/2 35SX; LS. 4CISX 

BMB 64S0129 .. . ...... $369 

PS/2 57SX. 9C, 98 

eMB 6450130. $369 

PS/2 90. 98 ond P7S (Inslatl In pairs) 

4M0 6450123 .$169 

Expanslori boards tor 80. 80Z. 88SX, 6B. 65SX 

2-8MB W/2M \ 497259 .... .$279 

2-8M6W/4M 1497259. $379 

2-0MB W/6M 1497259. $479 

2-l6Mew/2M 6450C09.$319 

Exponsbon boards for oB models 70 and 80 

2-14MBW/2M 34F3077 . $329 

JHAMBW/4M 34F3aTl ... .$429 


PowernlOle SX Plus 

l■2^fBBrd APC-HaeOE. $179 

4^MB &rd APC-S62E . $559 

Poweimoto SX/2Q 

2MB CPU OP-41C5-B101 . $169 

2MeBrd OP-4 lOe 102 $209 

Poweimotfl 386/2Q. 25 

eMB APC-H655 . $899 

Powetmoto 386/33; 486Sy/C, 

T Express Series {lestoil In Poirs) 

OP’410-62D4 ... $99 

4Mfl OP^ 10-6205. $279 

t6MB OP^10^^l206 .... $999 


HP MEMORY 


Vectra QS/16Sj 20PC, RS/20PC; 2SPC, 2flC 
4Ma Kl( Dl54a/1642A ... $199 

VeCiO 386/16N, 356/2DN 

•2VIB D2406A.$139 

flMB D24J04A.$339 

Vectra 436 PC (InslaH In Polrs) 

4M0 D2151A.$179 

Vectra 386/25, 486/257. 33T install in Palri) 

2M0 D2381A.-. $99 


ZENITH MEMORY 


7eiiilb 7-366/20/25/33 ond 33E 

IMB ZA-3A/3B0a-ME .. $59 

4M0 ZA-aaOO-MK.$179 

Zeollh Z-3S6SX. 286PL+, Z-LS 

2IVIB 2-605-1 . $99 

[enJIh 486/28E 

4MB ZA-410D-ME ......... $219 


I't^ Model MTUt * ID MFlz SX/I4aw' 

Don't replace your system... 

Upgrade your 266 to a 386$X with Kingston's SX/Nowi 

SX/Nowl a03SASX Processor feotures: Now available fon 

✓ AwaElable in 2D or 2awlHz ✓ IBM PS/2 25/286, 30/286, SO. SQZ, 6D 

16K bytes ot Cache Memory IBM Original AT 8 XT/286 

^ Onboard High Speed Clock ^ AST Ptoffiium 286 and Bravo 286 

kf Requires No Exponslon Slot ^ HowleH^Packord ES286/12 A ES/8 

✓ 8O307SX Co-Proc assor Socket Epson Equity 11 a and 11 Plus 

1/ 5-Year Warranty * ± ✓ NEC P.M. 286 Pius 8 Port. Plus 

I ^ I llllHidll ^ ^ 

■^tcw5^^v ✓ Compaq Portable Hi. Desk Pro 296 

SX/Nowl provides true muitttosking ond bockground operation Tor Windows 3.0. 
OS/2, and 386 specific softwore. Improves system pertormonce up to 350%! 

SX/Nowl 20MHz Apcelerafor...... $359 

SX/Nowl 25IVIHZ Accelerator....... $419 


Hawletf-Pockofd toiorJal I 

2MB 33475B .. $119 

4MB 334770 . $189 

Htwletl-Fockord LowrJal II and HD 

2MB 334440 ....$125 

4MB 33445B ..$198 

Kewlelt-Fockard DeskJet 5C0 aF>d Plus 

256K 227070 .. $89 

ISM Loser 4019 and 4019e 

2MB 1039137 . $129 

3.5 MB 103B67B . $169 

IBM Laser 4029 All Models 

2MB 1183334,.$159 

4MB 1183336_ $219 

Carton LBP-4 

2MB PM N/A__ $229 

Brother HL-6, 88, 8D. 8V 

2MB MB-820. $169 

Panasonic 448(M and 4420 

2Mfl KX-P441_ .,$129 

4MB PN N/A __$219 

Toshiba Page Loser 6 

4ME LS6-NB0100 .. ... $199 

OkiLoser 4D0 

JMB OKIPNN/A....$129 

Texas Instrumenis Microloser and Kl 

1MB 2585739-0001 ..$69 

Epson EPl 6000 

2M& IB$401. $129 

AcHorr Lcxier II 

2M8 PNN/A $279 


COMPAQ MEMORY 


DeikFfo 386-20, 2DE and 25 

4M& 1I3132<I01. $179 

Desk Pro 3888/16 

4M0 112534-001.,.,..$179 

Desk Pro 2a8N,3fi8N 

OCEkXird 118700001....$89 

Desk Pro 288N. 3B8N. 388SX/20. 3a6/Z5M. 
486/33M, 4865/S5M, 486S/16M; SystemPto LT. 
486$X/288; 386/288; Portabto 486c 


IMB 

118600-001 . 

$59 

2Me 

118689^1. 

.$99 

JMB 

1IB69G-001 .... 

... $179 


Desk Pro 386- 33, 486-33 Ond SystamPro 

2Me 115144-001 $129 

8M6 116561-001 $329 

Desk Pro 386-200 and 25e 

4MDBoard 113645-DOl „ $249 

Desk Pro 3868 

4M&Board 113634-001 $279 

Desk Pro 386M. 486M. SyilemPro LT 
3a-Blt, 0-Slot Expahston BOOrd 

■64M0 W/2M 12916£K101.$379 

■64MB W/4M 129160-001. $469 

8-64MBW/6M 129160-001 $559 


^^4-1 

T S-, 


SIMM / DRAM 


I 8IMM8 AND &IFP8 

4MX9-eO.$138 

I iMX9-eO. . $4D 

I 256X9-80.. $35 


DRAM CHIPS 

IJCl-aO ...$4.50 

256X4-00 .. $5,00 

266X1-80. $1,60 


AST MEMORY 


Premium 386, 386-20 

4M0.Krf 50051IM304 $239 

Bravo 386-SX, WS/2S6, 386 

2M0klT 500510-002. $99 

4MB Kit 500510-000.$189 

PrenVum 366/28;33,pramium II 388SX/16:20 

3 MB w/WPS 500780-003. $69 

All Premium and Brovo 486 Models 

aMB WWPB 500780-001 . $339 

Premium II 386SX/2Ci ond 356SX/16 

4MB wr/WP0 5007SQ-0Q4 $ 3 69 


APPLE 


Pewetooek 100. 140, >70 

CALL., 

.$$$$ 

AST 



Executive Notebook 

4MB. 

,$169 

COMPAQ 


Portable LTE386S/2CI 

1MB 

.$129 


4Ma... 

.$289 

Portc^e LTE 286 

2Mfl... 

.$T09 


4MB.., 

$209 

SLT-236 

IMB 

-$99 


4MB... 

.. $339 

SLT-386 

4M0.,. 

$249 

LTE Llte/2D, 25 

^ GRID 

4MB... 

. $459 

1600 $eties 

4M0,., 

...,,-$249 

IBM 



kJQSX. N33SX Loplop 

4Ma 

.$169 


8M0,.. 

.$369 

MAGNAVOX 


NEC 

UltraUle IH^^^ 

4MB... 

..$279 

2MB.., 

4MS.^ 

.$209 

.$459 

UW^oLlle$X/2]0^^^^ 
UltrOLIto SL/20 

BMB.. 

3MB... 

8MB.., 

3M&.„ 

6MB 

,.,.$899 

.$259 

$789 

.$239 

... $669 

PANASONIC 


CFt7O/a70/ 370 

IMB... 

-$79 


SANYO. EVEREXand ZEOS 


Nolebaok Memory 

2MB....„ 


TOSHmA 


T1000S6/LF/XE. T2£l00$X 8 

2M0....M 

,,-$119 

TIOOOU, T20CK1SX, T2Dtl0SXE 

4MB. 

$279 


8MB .. 

,,.$549 

T1200XE. T1600, T1100E 

2MB. 


T31t»aiSJ!. T32005X, 8XC 

2MB. 

. , $108 


4MB. 

,$169 

T3200 

3MB. 

..,$179 

14400, T6400 

2MB. 

4MB. 

$229 

,.,$349 


AMB 

$789 

TSIOO 

2MB. 

$1>8 

15200, t62ooc, Taaoo 

2MB. 



aMB. 

„ $369 

ZENITH 



MasfersPOit 386SL 

2MB. 

..$tS9 

MastersPdit 3868X 

2MB. 


S.5 SX, 256E, SHmsPoi 

2MB.. 

.$149 

SupersPerl SX 

2MB. 

, , $149 

superfiPori 266, 266E 

3MB kll . 

$109 

SupenPorl 286E. SNmsPort 

4MB. 

...$439 

TurboiPOfl 356, 386E 

IMB .... 

..$159 


EXPANSION BOARDS 


8ocoRam/AT Fftjs 

Up to aMB for AT C3f 16-btt compOtlbteS 
rutfinrig up to ,'53MHz. Provides Cony.. 
Eiqsandad and/or Extended UM/EMS4.0. 
2JVfP wJt) PRAM.. $ 165 


We qIk? Stock memory tor Acer. AiR. Apple, Arche Technologies, AtaT. Aoslun. BontJvvell. Chinon. Cilner\, Commodora. CompuAdd, Data World, Den, DTK. Evenert. Got away. GRID, Hyundai, Intel, Leodflng Edge. 
avQx. Micro Express, MtaBrn, Mips, Mitsubishi, NCI?, NeXT, Nofthoote. Qkvatfi, Pockord Bell. PC &and, Poget. Samaung. BHican Gfnphka, Smith Corona. Sswan.Tandy. Unisys. Wong, Wysa.Zaos and C?lhera. 


Mognavi 


URGE 

TTER NATIONAL. INC, 


Outside tfie U.S. 

1-714-588-9866 

Business hcsurst Monday-Friday BAM - 5PM 

MjiiTii'j'jffrf M." .Vi Ai;i;i?ji»rrrr, Swifi' litU V'Jfj4, CX U54 

Price, Qualify, and Supped 

• Some Day Shipping • Overnight and Salurday Delivery Available * 

AN Produeb User Installable • Free Technical Supporl - No Surcharge 
Oh Viso, Mosiefctjrd, or Discover ■ APO/FPO/IntemoiiorKil Orders 
Welcome ■ Purchase Ordafs Accepted from Gov't, Universities, <xid 
Quolified Firms • 

Twmi ond Condlltoni; All prodiJsH dib rtim prxIV rarvJ manufoGrurare pari rwibrn. aie tor vou-COTiVBr^nc*. All tmduc*li corry d fij rr«^NXfUiM'l WidWity- All pfcdtela a« t^'OntBed Idjl cqnxxjIKsfc h jtiotbv t™iL Al fralgnr charpes ora nov 
rflturxicltjl©. A 20% restodiTX] wB be chdraod oo dl norKtefoettw returr-n. tnopined. rftTurtd Cf CdnceHtd Qfci«rt AS i|*mt mu*t be talvitned 'eflrnri 1 & ObyS wtlTi oi^ainci ^bcumentolton qrO pacfcoglng ftelumeO tvtefchant^ Ayrihoibicrtlcn nuTt*d 
liraquied Pneas and motOtillrtv ore sudecl 1o crionge wtthixjr nollce. Wlnlmum cJidBrof 550 All purchase pndii dl rhetm* Of oroefOreJlnol. nr$fS(XiicelnlefnoflC(W(ebniy 5 Tber«»orflitilelc«;eHQrsln,tvpogratihvof phologropriv We wit beat any odverllied 
Doce vahd ontw identical tuandi oTfrir not rotKt for SirviMs nr fJftAW Al tirjdrmarta and twiarefed irodvncnta ore at Jheir mmcilve ttmtioarie*. 


The Only Soun^ tor Computer Afenro/yif' 

Order Toll Ffoe from onywhare In the U.S. or Canada 

1 - 800 - 53^5892 

K S S B 


Fox Line 

1-714-588-9872 

Fox your orders 24 hours o day» 7 days a weekl 
Coll or fox for a FREE catalog, 

Delivefy Guaranteed 
Fditow your pockaga every ^p of the woy with 3 day Inferriolianal 
ctellvery via Federal Express, UPS, or DHL Fad, Inexpensive, ctepeod- 
able delivery anywhere in the wofidf InJormoiicin on ifocklng 
foments is ovodkifale at yaur request. 


BVTW 
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Cird« 208 on Inquiry Cord (RESELLERS: 209) 































































































































































Monthly Specials!! 

iviic?a-L’« AO PQo 

ISA 486-50 CACHE (Symphony) O J J 


II Intel 00486 SOM Hz Pfoc&ssof 

■ AMI BEOS, SymphcNiy^” Chip$aT, Dallas 031207 real-lime 
cbck (w/IO-ysar waffantyj ■ 256h Cache SPAM exp 1o IMS 

■ 8M5 RAM sons exparKlable lo 32MB onboard 

■ 1 2MB A 1.44M0 Roppy Disk Drives (TE AC) 

•210MB, iSms. 64k Cache IDE HDD ■ IDE HD/FD Controller 

• Diamond SteaHhl2a0 Card, IMB VRAM. 16 bit VGA card, 

Hi Sierra color (up lo 26 times lasler than alandard VGA) 

• 14" Sup0rMuHl3can,1024K768,non-lm.,0-a6dp.{Retisya-1422) 

■ 1 Parallel / 2 Serial Ports » Keylrpnits 1D1 Keyboard (USA) 

■ Mid Tower case {Heavy duly), 230W UL P/S A dbilal dkp^ay 

• MS-DOS 5.0 * MS-Windows 3-1 and MS compatible mouse 

■ OPTIOH: Sony CPD 13d4S/1604 monitor ^ acid A26S/675 

■ OPTIOK; Ninao AOBOI /TSCOI monitor - add »735/1&36 
a OPTIOK: Foil Towar - 10'bayt, 275W P/S - add $7S 


IVllC^O-L'“ aa AOC 

ISA 486-33 CACHE tSyrnphorty) f 


• Intel 804d6-33MHz Processor - Upgradable to SOMHz; 

Socket lor removable cryslal allows lor CPU changes 
a AMI BOS. SyrT^hony^"^Ghips©t. Dallas DS1287 real lime 
clock{l0yf warranly) «4MB BAM 70ns exp to 32MB onboard 
a 256k Cache SRAM emandable lo 1 MB • 1.2MB and 1,44Ma 
Roppy Disk Drives (TEAG) 

al^B, 15ms, 64k Cache IDE HDD ^ IDE HD/FD Controller 
a SpeedSlarPluS, iMB.l&bilVGA card. Hi Sierra color 
a 14" Si^rMullisCan, 1024x768.non4nl ,0 2adp,{ReNsys 1422) 
a 1 Parallel / 2 Serial ports ^ Keytronica 101 Keyboard {USA) 
•Mid Tower case [Heavy duly). 230W UL P/S A digital display 
aMS’OOS 5.0 * MS-Windows 3,1 and MS compaTtbfe mouse 
lOPTlON: 210M© IDE HDD - add $235 
•OPTION: Sony CPO-1304 monitor add - $265 



a Intel flOSae-SSMHz CPU - Upgradable to 40MHz: Socket tdr 
removable crystal allows tor CPU changes 
a AMI BIOS, Symphony^^Chipsel, Dallas DS1287 real time 
clock (w/10 year warranty) 

a 64k Cache SRAM exp to tMB onboard {Opiion 25Sk 
Cache - add $65) • 4M0 RAM TOns ewp lo 32MB onboard 
a 130MB, 15ms IDE Hard Disk Diwe - ™/FDD controller 
a 1.2 A 1,44MS FDDsfTEAC) - 1 Parallel > 2Sefial / Game pons 
a 14“ Super Mulli scan, non-int., 1024 x 766.0 26dp [Rellsys 
BE-1452) - te-bll VGA Card with 1MB onboard 
a Deluxe Baby Case wilh 200W UL power supply .6-bays 
a Key ironies 101 Keybd{ USA) • MS-DOS 5 0 
a MS Windows 3,1 and MS compatible mouse 
a OPTION: 386-40 SVGA iystam - add $45 
a OPTIOK: MId-Towar - add $50 



a Inlel 0O3e6-25MHz Processor Upgrades lo 33MHz'40MHz. 

Sockel tor removable crystal allows tor CPU changes 
a AM I BIOS, Symphony^’^Chifreet, Dallas DS12&7 real-lime 
ctocWlOyr warranly) ■ 4MB RAM 70ns exp. to 32MB onboard 

• 60MB, 17ms IDE Hard Disk Drive » HDu/FDD oontroJler 

a 1.2 & 1.44MB FODs(TEAC) ■ 1 Parallel/ ZSerial / iGame ports 
a 16 bit VGA Card with 1MB onboard flridenl) 
a 14" Super VGA. 1024 x 768,0 2adp (Reltfys-1420) 
a Deluxe Baby Case wilh 200W UL power supply .6 bays 

• KeytronicsfOl Keybd(USA) ^ MS-DOS 5 0 
a MS-Windows 31 and MS compalible mouse 
a OPTION: 386-33 SVGA system - add $35 

• OPTIOK: 386-40 SVGA syiiam - add $65 

• OPTION: MId-Towtf - add $60 


WIIC^O-L- Ci 1QK 

|386-SX.'20svg* 


• Intel 80336^SX/aOMHz Processor * AMI BIOS 
a 2MB RAM expandable to QMB onboard 

a 1.2 6 1 44MB FDOs(TEAC) ■ 1 Parallel/ 2Seria3 / IGanne ports 
a 40MB IDE Herd Disk Drive * HDD/FDD conlroller 
a 16-bil VGA card wflh 512K onboard (Flicker Free) 
a 14" SVG A Mo niter, 1024 x 768, 0.2fldp {Relisys RE-1420) 

• K^lronics 101 Keyboard (USA) * MS-DOS 5 0 
» MS Window 3.1 and MS compalible moyse 

• Deluxe Baby Case wilh 200W UL power supply .6 bays 

• OPTION: 3e6SX-2S 64K Cachv. 

SVGA system - eddSfO 
.OPTION: 3SGSX-25 SVGA syalam - add $60 
OPTION: 80MB IDE HDD ^ add $85 



tTii 



* ingei insiae Logo is s 
Uadernarh al inioi CorpoTHtiDn 


We offer superior products, and the best values 
in the industry at untemabie prices! 


Intelligent Choices 



You May Recognize 
Some of Our Customers... 

Intel Corporation U.C. Berkeley U,S. Naval Deparlmeni S.W. Bell 
MJ,T. Procter i Gamble U.S. Marine Corps OuPonI Exxon 

PG & E Digital Equjpmeni Corp. U.S, Army Washington Post 

AT ai T Clemsen University U S, Veterans Hospital Admin. Clr. 

N.A,S.A. Xerox Eastman Kodak Lawrence Livermore Laboratories 

Loch heed MissileSpaceEngineering ...and the Ust goes on and on... 


Standard System Features: 

fLEntos spaolMri diffirtniiv in Specials] 

■ Motheriboard - Intel CPU 

■ 4MB 7Qns RAM on-board 
m Math co-processor socket 

m 1.2MB and t 44M0 FDs(Teac) 
m Dual IDE HDD/FDD controller 

■ 2 serial/1 paralle(/1 gameports 

■ 101 Key ironies keyboard 

■ Desktop case w 200W UL / PS 

OPTIONS:.Mid-Tower add-SSO 

..... Full-Tower add-$t00 


MICRO-L™ SYSTEMS: (Prlcaa balDw do not Include HDO, monllor / card) 

486-33 EISA w/mKcache (tticronicsMB). ... ..$tj45 

486-50 tSA wy256i( Cicb# {H/tCi/Symphony} .. $1t2B5 

486-33 ISA W25eK cache (MCt/Symptjony^ upgredabla to BOMHz 005 

486SX/20 w/64k cache (Symphony) upgrtdati* to amHz/SOMHx $795 

386-33 W/64k cfcha , (Symphrmy) upgradable to 40 MHi.w.m . $695 

380-25 (Symphony) upgredabi* to aaMHZ/'40MHl ... $S35 

386-SX20 or 380-3X1$ . $595/575 

MICRO-L Notebook 3$0-SX-V2O Vanda , 2MB BAM. 40MB HDD, 

i.44 FDD, tP AIS porta, 32 Grey tcaie VGA, 62;bs..... Jf,4J5 


MOTHERBOARDS 


486-33 EISA 256K cadte^icrorHcs . $1350 

MICRO-L™ Symphony Spec: 

- Symphony Chipsar - CPU sockoi accopta 
4fiB-33'50$ 4863X20 

■ AMI 0 IQS 4 Wenoii 416? fliath-cfiprocassor 

- Up 10 RAM pn lxun} 

» Rpmovabro crysat allows loiCPU cl^ngas 
*UP loiMB direct map cache 
»Dallas DS12S7 real-tinie doA {lOyr warrantyf 
* Seven iS-bi and One8-b4 exparsx^&n slots 

- Baby sae board: B 5in Ktlin) 

466-60 ISA ?5fiK cache, Symphony,,,,. $895 

486-33 AT 256K cache, Symphony, . $045 

486-SX''20 54K cache. Symphony .. $385 

386-33/40 64K cairhe. SYmt^iony... $31:^345 


36B-25'33 Symphony,,., .. 

38&-S)(25 Q4k cache 

386’S5<20/16 ..,. 

206-16 . 


.,.$245/205 

,,,-,$245 

$17W150 

$85 


MONITORS 


Hitachi CW 2065. VGA. 20" .. $1625 

1D€K VGA 53T7{i7"F5l?ii?T-j..$985/2395 

Nanaq ifi- VGA ip?4it768 MSOi . $1065 

Nanao 20“ VGA i024«7M TShOt. . ,^,.$1865 

Nanao 2Q' VGA lESOnKi 940(H . ,..$2065 

NEC 3FGX<'4FG/5FG _ 3695/805/1435 

Rahsys S MuKscan. 1024x768 RE-t420,.„$295 
Relisys S Muastan.NI,i®4j<7e0 RE-1452$360 

Sony 16' SWuirscan. cpd ib^4S..., . $995 

ViewSonic V£V7 VGA .. .,.$375/1245 

ATI UitraGraphic VGA iwe„ . $535 

Diamond Sieaith i280, iWB VRAM.,,, . S290 

Orchid PmD lie iMB . wrM( Sierra. ......... ..$176 

Orchid Fahrenheit iSBO. i MB ... $2B0 

Speed Star4 VGA 1M0. w/Hi Siatra . $178 

Vermont Oynamasiar VGA i Mg,$345 

Maxtor MXT-70fl0A fliMB iDE . ....$295 


Maxior MJcr-zim-S taOMB . $365 

Maxtor LXT-2i3A2i3MB l0€.... $595 

Maxtor LXT-34CA34OM0 I0£_ $085 

Maxtor }cr-83flOSH 38OM0 SCSI . $1075 

Maxtor XT-876dSiH 76eMa . $1345 

Maxtor i o? GB/i 47GB SCSI „„$1895/2295 

Conner CP$204 jooMB . $590 

Quanlum ProOn20AT 120MB 15ms.$375 

Quantum ProDfSaOA/SilOMB.ume . $615 

Adapiec: 1&42B - Kit SCSI Cmrtr FD/RD , $260 


MISCELLANEOUS 


3-COM X503 Elherfink .... $165 

Colflrado OJ-KMJilO Tape 0K .. $230/265 

American Sman UPS M0L&4Q0LS. $415/335 
Summa Sketch 11+ la^sis* Dip4aBr...„.$325 

Kurla IS1712-ADS i? i ir lablet.$345 

US RobQtics Span 9KM ih!/ftn ,,...$345/375 

US Robotis 9600 Couner HST ei^ . $555 

FAX modem 9GQ0 senii'wcv/sDttwane........ $95 


' We 0 Her coinpeiiti ve prices, super i or products, 
cuslomer support. ar>d I he best values in I ha mail 
order industry In addii ion. we ofter: 

* T^O'day money-beck qua rentee tor defecti VO it ems 
^ One-year Worrarrty (Labor & Parts) 

' Ptitis rstiiet 3" I cash tiiacouni 

« Ship ping n on-refundable on returned iic ffis. RMA | i s reomred. _ 

TCaiiforrita residents add 8 ''I'w sales tai 

* Atiow 15 working days lot checks to crest. 

■ 15*» re-siotiimg let on non-delechve retoms 

* Govermneni. Uoiversity 8 Foiyne lOO® P.O. V Net 30 add 3^ _ . 

* Opened soUware is not returnable. OroOrA 

i Wa wf Jc om 9! nlarnaEioosl accounls, mi mm um order S2S0, 0 n|u 

" APO 5, FPO$, 8 Overseas orders welcome ' 

* Pf ices subject lo change wUhout nonce. 

* AH trademarks batang to their respectrve companies, 
i We Iff not rasponsihta for typographical errors 


Hours: Mon thru Fri - 7:30 to 6:00pm (PSTJ 

Fornieily kiiown as Sat - 10:00 to 4;00pm (PST) 

MICHOIINECoilvulmi 

MICgOLANE GQMPUTEgS 

“ T U C O R P O R A T E D 

46757 Fremont B<vd.. Fremonn CA 94536 

1 - 800 - 777-2219 


Info/CA Ordars; 

Fax; 


(510) 770-1900 
(510) 770-1912 


Dealer Inquiries Welcome. 

Government. Corporate & 

(Jfi iversiiy P. O, 's 
_ VtVj'fQmp/ 

For your protection^ 
we check thoroughly 
for stolen credit cards. 

Microlane Computers • Teiwan 
Phoner 011-886-7-3450025 
Fax: 011-866-7 3450060 
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PCI Means Smart Buyi 


PCI Desktop systems are 


PCI 386SX-25Mhz 


* 4MB RAM 


powerful and affordable, 


• 1.2 & 1.44MB FD 

• 85MB IDE Hard Drive 

• SVGA Card w/ 1MB RAI 


• 14'" Non-interlaced SVG 
Color Monitor 


of systems from 366SX to 


2 Seriat/I Parallel/I Gan 
1D1 Key Keyboard 


486DX-33 to suit your bus! 


ness need 


FREE DOS 5.0 and Microsoft Window 3.0 and Mouse with Each System 


PCI 386-2SMh2 


PCI 386-33Mhz 


PCI 486-33Mhz • 256K Cache 

• 4MB RAM • 210MB Hard Disk 


• Same as above 


• 4MB RAM 


• 64K Cache ^ 

• 120MB Hard Disk 


$1695 


If you want a good quality computersystem with the best price. PCI is definitely the one to go 
We stand behind every system that we sell with unbeatable service. With the 3(3-day money 
back guarantee and the on-si le service by Natron wide, you as a customer are safely protected. 


PCI LCD VGA Portable 

• 386SX-25Mbz 

• 2MB RAM 

• 1 2 & 1.44MB FD 

• 85MB Hard Drive 

• LCD 640 X 480 Screen 

• LCD VGA Display 

• Serial and Parallel 

• 86 Key Detachable Keyboard 

• 200W Power Supply 

• Free Carrying Bag 


Computer Systems — Desktop 
power on the road, it comes 


with both LCD and Gas Plasma 


resolution and 4M- expansion 
slots in each system, you are 
working with power* 


Call tor Plica on Other 486s, 386s, and Gas Plasma Mode/s 


$1495 


CALLTOLL FREE 

800 - 346-7207 


• Free 1 Year On-site Service 

• Lifetime Toll Free Technical Support 

• 30 Days Money Back Guarantee 

• 2 Years Labor and 1 Year Parts Warranty 


• Build Quality Computers Since 1983 

* Fortune 1000 Companies. Universities an 

Government Purchase Orders Welcome 

Circle 242 on Inquiry Card. 


OFFICE HOURS: MON-SAT 8:30 AM - 5:30 PM PST 


Price Subject to Change without Notice 

T7.roTff:r^ 


COMPUTER WAREHOUSE 


9945 Lower Azusa. Temple City 
CA 91780 / Fax: 818-442-9112 






































TWO COMPUTERS 
CAN SHARE ONE 
B AC KPAC K. 



With Backpack, several 
computers can share a 
single tape drive. Backpack 
connects quickly and easily 
to the parallel printer port 
of any PC compatible 
or portable—without 
interface cards or 
tools! The Back¬ 
pack tape drive 
is also easy to 
transport, making 
it ideal for trans- 



ferring data from one 
computer to another. QIC 
40 (40/120MB) and QIC 80 
(80/250) tape, diskette and 
hard drive models are 
available. So share 
and share alike! Call 
today for more 
information. 



MicrpSojutians 

Computer Products 


132 W. Lincoln Hwy.. DeKalb, IL 601 IS 815-756-3411 Fax 815-756-2928 
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SPRING CLEARANCE (Thru 7-15-92) 



n"= 2MB MODULES 

=== " = for r«3dSd 50, 50Z, 55SX. 60. 655X, 70, 
35^. 14 40SX E^^yh^foof port # 6450604.6450600, 

30r5360. We guanonfee compalible 

lo part #’a. 1 year worranly $94 each 


4 MEG MODULES 

For mSK 384S, 384-20, 25, 2a4£. 
Sp«i^ Equivetenl psiT1) 3132-001, 118490-001, 112534- 
001. Wa gflrar^tes compatible * ■ ■ 

|i? part 1 jrsQr wQranty. S ^ COCH 


In 'Riudi with Tnmmnwv 

TOSHIBA 


3 MEG MODULES 

2 MEG module Isr 1200XE, 1600, 
aiOOE, 31CI0SX, 320OSX, 3200SXC, 5100, 5200, 8500. 

Spacllv mocbme. 1 year worTonty. . 

$109 


SIMM MODULE BLOWOUT 
1MEG X 9 SONS 
SIMM MODULE. 


1'32 39.« 

32-12B 3S.*® 
128-256 37.«> 
256 + 36.“^ 


Packard LASEUn 3MB 

MEMGIY I9AR9 2WB for II & II P & Canrwi L0fB3l. lift, IIT $79 

/ICr WwilcW2 far PSJ, 50 Of 60. ? -BWE&. Syper Ptck Utlliy StAmw. 
2Meg $149 4MEG $ 1 99 8MEG $399 


nMF[TEjipBifPH£KAa/,vc: 3MEG exp 4MB 


16 Bit. 2^4Bej!pan<lob[eta4MB. [Usei 1MB;( 1 Dipsf WorkswiiKIBM 
PCXT, AT, 386 cmJ compaliblai. Expanded, Extended, 4.0 Lim 

2ME6$S9 4ME6$IS9 


WE SPECIALIZE IN CLOSEOUTS A LIQUIDATIONS OF CURRENT PRODUCTS BELOW DEALER COST 


SOFTWARE 


WORDSTAR 6.0 er 2000 REL. 3.5 


HARD DRIVES 






AjnauMirw 

»«Kn 


TKi$ Fs not □ niitprrnil iKese ore tbe exoc^ jprne ones selling for 
- over $300.00 From our competitors. 

'lAilSfVft : vyg ihousonds in slock 

. FO« SAtE BELOW DISTRIBUTOfi COST! 

^ UST $495.00 Bc 

OfAifRS WELCOME 


you* 

COST 


9 

$99 CURRENT VERSIONS $99 


MONITORS 


Nbv-2QMB 

20MB 

65M5«: 

MFM 

90.“" 

NeviOMBi 

2tWB 

65MS« 

IDE 

iao.» 

Nev-40MBI 

44^ 

20MSbc 

IDE 

309."“ 

NIW-40MB 

dOMS 

28MSec 

MfM 

339,*“ 

Nav-eOMW 

SOME 

1 BMSee 

IDF 

369."“ 

Nev&OMB 

80M,a 

20M&BC 

MfM 

339.““ 

rJev-IOSMSI 

I0JM& 

22MSm 

IDF 

399.*" 

hW12QMtBI 

1201MB 

18MSbc 

IDE 

399.« 

Ntfv-210Mai 

200MB 

lOMScc 

IDE 

649.““ 

Nev-23CMVIBI 

330MB 

tOMSac 

IDE 

1,19S.« 


nr Wflrrantv MODEMS ^ Vw Wonaitty 


Boca modem 2400 Baud 

Hofym compalible; supports extended AT 
Cornnvond Sal. Comm T-4 & IRQ 3-5 & 7. 



Or board speaker, lottwore & tefophone cord. ms /vtNPS 

Internal $40 Ejiternal 


Boca Fax Mo4oiii 

Send & receive 96D0 BPS U 2400 BPS 
Modmn Hoyn coir^tiUe. On board spoaker 
Miner bx softwore. Port oddrHS Com 1 -4 $SB 


UA Bau4 V.33 Bii 
A4d|2DO 


1 3" GRIIH 
MaiKKUiOMi 


ICmZEN 

NEVADA 


1 4 ■ MONO/m AM&ER FIAT SCREEN.. ., $99.“ 

1 4 - VGA...640X430.1.41 CMl. $ 219.« 

U" VGA. 1024X768 .|.28 [Ml.$309.^' 

14" VGA. 1024X768..^N «1 Inlerloced]_ $$49.» 

VGA CARD.256K Exp IMEG....^ . $79.“ 


HAND SCANNER 


O rytOkl ^ soltwora for seqririirig, 

***^- drawing, editing, painting, and printing. 

Iltf /‘A free OCR INCLUDEDt 

s!oln YOUR COST $89 


iAU Hard Drivfl> ticm d 1 Year WarnanljFl 


CONTROLLERS 


DEHD/Floppy 39*®^, 16 BlfHOAFLOPPy T ■ 1 3 9 9 BlUConty 49.* 

F0$aOPfyS: Supm-FUppyOwfcd* 1,7,3a0K, 720K 41. WDrim 49,“" 

||%Y_I 10387-16 !6WiE us." 

IIIIOl ^ ^ 80387 2020 MHjI79.« 

^ 80286 SASeOAWOtiNfS: 80387^25 25MH31 #9." 

mBBASmmCHim 00287-6 6MHz39.« 00307-33 33MHi 199*" 

80i7-5MH2,34." 0o287'8 SMHi 49." 00387-5X1 6 134." 

8007-2 8Mtfe T9.« B0287.101 OMHz B 9.« 80387-5X20 \ 44.« 

8087-1 10Mlfoia9-« 80287.Xi99.« 80487-5X20549." 


TAPE BACKUPS 


®W4NGTEK 

minute. PC 36 Canlroller, Merme Driven 
SoEiwajie, Easy instalfoiion, DC 600 cartridge 

List $999.00 YOUR COST $379 
“““ DC3000140M8I13.” DC3(X)HP|iSMSl 1 T.“ KilSOM." 


FLOPPY ORIVES 


A MITSUBISHI 

EPSON 

1 year warranty 


360KFJHT5% * 

$19 

360K1^^ HTS'/i * 

$39 

rmm ” 

$29 

1.2MB 3/2 " 

$54 

1,44MB " 

$S9 

SVj " Brackeh 

$s 


NEW REDUCED PRICING ON OUR LARGE SELECTION OF MEMORY PRODUCTS 


2Q6N. 3SdN. 
3B4SX/20 


otsAno 

386/16 


386/20. 25, 286E 


386/20E/25E 

DE$EPAO 


MEMORY 


In tbneh villi Ttmwrr™ 

TflQIlIRA 

MEMORY 


1"^'== 

1 

MEMORY 

COMPAQ 

YOUR 

1 WwniDn 

MEMORY 

TOSHIBA 

YOUR 

* 7 * 


ADOED 

EQUIV. PARTt 

COST 

TOiHIlA MODEL 

ADDED 

EQUIV. PART # 

COST 

18MPS/2MDDEiC 


ililt KU 

llXH^OOl 

99.*^ 

TlOOOSE&XE/LE 

iM&j 

PCl4PAB3tlU 

1 19.«‘ 

RS/1.3B6SK 


IMS iViOOULE 

11866800 9 

99." 

riOfHKEAXE/lE 

2MEG 

W:i4PAa3t2U 

i 69 

B.306 


MODULE 

lia609'OOI 

199,” 

TTODOSX 

IMEG 

PCie-PAfl.316U 

1 14,«* 



OK BOARD 

1187D0-0CH 

99,” 

T2O005)! 

2MEO 

PClS'PABJt/U 

179/* 

L40S;i£N38»tAPrcr 


4A^ MODULE 

118690-001 

199.** 

t^OOOSX/TlDOOlJE 

4M6G. 

PC PASS Uu 

109,*‘ 



tMe-7Ma aoAiQ 

]oeo6it/x>i 

399.“ 

TSXXiW/TlOOOlE 

aiviEC 

PC-PAB3150 

*09.” 



12MB8QAltD 

108069W7I 

349.» 

r200IKXE/2200SX 

TIVIEG 

PC FA2000U 

! 79," 

5D?855SX.65SA 


fMIlKFI 

108071-001 

1 14," 

T700CISXE/2200SX 

4MEG 

PC’PA2001U 

309.^'* 



4M1I-BMB BOAUD 

lOBD/D'OOl 

549.” 

T2OO0SXE/22ClOtSX 

SMEG 

PC PA2002y 

*19.” 

dDaX, 65iSX.65^, 8551.1516 

AMBKIl 

108072-OOI 

399.** 

T1200XE 

2JVIFC 

PCi:-PAS306U 

109.** 

60,6[]/.55»&6D.65$X 


IMBBOARC 

113633-001 

1 99.” 

T160CI 

2MEG 

PCa-PAB302U 

109.^>* 

855i,LS,40SX 


IMS fcOAW) 

113634-00 S 

9*9.” 

T310aE 

2MEG 

PC9-PA034OIU 

109." 

7D-£61.06I,(21,P70 


IMC. MODULE 

11364iS-00i 

T9.” 

T31005X 

2MEG 

PC15-PA0MSU 

1 09/* 

/0-A2rA6i.87].b6) 


AMB MODULE 

112534-001 

999.” 

oioosx 

JMEC 

PC1iPAS310U 

10 9.«* 

BO-Oil 


IMBMDOULf 

11jl3l4»l 

99." 

T1200 

3MH5 

PC6-PA7S37U 

!99,” 

DA 1 11 I7l 41 1 -nal 


4MB MODULE 

113137 001 

199.” 

T320CI5J( 

2MEG 

PCI7-PAft3!07U 

109.” 

ov 111 . 1.1 r-ji 1 .iM r 





T3K)05X 

4MEG 

PCI2-PAB309U 

199,” 

8t)-A3I.A81 


iMflEOAAD 

118644-001 

1 99.” 

T37O0SXC 

2MKi 

PClPPAa3l8U 

1 09/* 

ISSCLSAIDSX 


4Ma flO Af!0 

! 13645-001 

979." 

TSZOOWC 

4ME0 

PCIPPASSIflU 

909.” 

AaTDiASOi 


2Ma MCOULE 

I1JI 44-001 

1 99.” 

T3100 

2MEG 

PC7PAfl301U 

1 09.** 



SMaMOOLM 

116561-001 

399.” 

TBjKKm 

2MEG 

PCia.PA03O4U 

1 09.** 



32Ma MODULE 

116561-001 

995S.” 

T5200&T5200C 

eWEG 

PCIthPAB31 3U 

419.” 




PS/3 memory 


MEMORY 

ADQEQ 


SJMKi 


EOUIV.PAflT# 

MFMrt 

30F5360 

TVfom 

Twmo 

7yf®i 


TOC* 

COST 

119* 


IM&SIMW 

iMfiSlMM 

iHftMDOUlf 

2MflMDPllU 


34MJ?33-/fi71fW7 

l4W259/(i*.506i» 

64*002 


il3(H75 
64SD37V 
615106£( 
a450l^ 


COMPAQ PORTARLAS 4 LAPTOPS 


PORTABIE 

5l.2KhJT 

ltJ/831 001 

39.** 

10 


307800-001 

1 49,** 


Clip SD 

107811-001 

949.” 


^XLT 

ID7382-00I 

1 19,** 

SiT/7M 

IMBMOOUIS 

110235-001 

1 19.** 


IWBMOtAAf 

110237-001 

40*.** 

LT1/3B6 

512KRIT 

M 7077-001 

1 49.** 


1MB 

131125-001 

1 49.** 


dMB 

121125-002 

339,** 

L1E/2e6 

IMS BOASQ 

117081-001 

79.** 


IMfl BOARD 

I17DBI.003 

319,” 

PORTABIE 

IMfiKrt 

107651-001 

1 *9,** 

3B6 

INTfC SD 

107707-001- 

1 99.** 


4MB BOARD 

107653-001 

4*9,” 


4MB EXT BRD 

107654001 

4*9,** 

SlT/iW 

IMBMOCUE 

138803-001 

1 99.** 


2MBMO01RE 

118304-001 

1 79.” 


4ME. MODULE 

118305-001 

349,** 


BOCA MEMORY BOARDS 

5 YEAR WARRANTY 

90396 S 390 AT MACHIMiS «XA AT nJUS [ilUT iDl OX-SMR; AD. 
4.0 uw caapATtstt rorwmiofML, expanikoa 

sywpwjs «>$, OlVl tlWEMS * £HMS 
CK 9*." lM£G-fA9.o* 4ME(^349" 8MEC-3R9.“> 

HUT 90 * SAMt iKClPTiJSiSSiMMS ADItiO.** 
BOCAJUM/3 PtVf 

F4 brrMfMCWYFO» AU IBM AKA 5r$TfM3L 005 A OS/2 UM EMS AD SlIPKm 
US£5 3 MB JIMMS TMfl $ f 94 4Affi $3r9 AMa $449 


14=3011 
6460902 
64»f2* 

6430130 

HEWLETT 
PACKARD 

LASER JET MEMORT 

htfMOfiV tiP. 




WBfJCtiUlt 

WtMCOiM 

SMSMOOUf 

M>«mOIXJI£ 


MUIVJAir™ 

3344^ 

lluJC 

334754/$ 

K/A 

W/A 

W/A 


HAM CHIPS |DIK| 


SIMM MODULIS 


649^1 
64X4 
2S6X1 
256 X4 

iwecxi 


I50N5 

1.39 

1.93 


I20N5 

1.49 

3.39 

1.05 

3.99 

3.99 


lOONS 

1.49 

3.49 
I.1D 

4.49 
9,99 


a0N3 


7BW5 


309 

1.19 1.49 

4,99 5,49 9.99 

4.19 4.49 4.93 


256X9 

IMEGX? 

4MEGX? 


7om 

34,“ 


139.” 149." 

{W« hav* 9 vlil^ & 3 chip wnSviip} 


™* 

COST 


60NS 

39.** 


ORDERS ONLY p 

800-054-7762 

You can Fax orders over also 

IKHN WCUSTOMER SEfiVlCE/ORDER STATUS^ 

(703)294-0204 FAX (702) 294^110S 

)(0URS: M-F 7:00-6:00 PST, SAT 10:00-3i00 PST 


Iff (H't far GjTTvcnimc* only. Mast mamon prodixli part/ 

WE ACCEPT INTERNAnONAL OROiRS 

kihrnntiand cpihn DHL at A^ Mail 

WE ALSO OURCHASE EXCESS 
INVEKIORYI FAX OR CALL- 

All PROS RNAL Trmknurivarc regiitertd 
will ^ Co.'i. 386. 3«7, 287, SX, 

one irademortei af Inl4 Coep. 



TERMS; 

NO SURCHARGE FOtMC/VISA 

MC. VISA, COO CASH, NIT 

PunhenBerrien faom UriwnitiBi 
Fgrtjr* 1000 8 Gawenwerd Agancin 


ADF 

B692 


PRICES sti$j&rr TO CHANCE. 
SHIfflNG: UPS |M« . te.lSJ 


WhkJ Owh, CODndd $5 00 

301. Rkilcidiirtg Feb art lEfaridi iwllkfi 30 dart 


AB4 Wells Rond, Boulder Chy, 

itmjBoSw aod..,, ■ WARHUNTf BEPIACEMBJTONLY NeVOdo S900S 
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PLUS STILL MORE CACHE, 

AND THEN SOME... 

Cable over to DPT’s 4 MB Cache Expansion Card, 
then grow your system to 16 MB by adding more 
plug-in memory modules—enough power tor 
64-plus users! 

DPT has your solution—no matter how 
you grow. Performance, compatibility and 
t upgradability make SmartCache Plus the 
only SCSI controller you’ll ever need. Fdr 
gL details, contact Distributed Processing 
Technology, 140 Candace Drive, Mait- 
^ 1 ^ land, FL 32751. Phone {407) 830-5522; 
FAX (407) 260-5366. 

- See us at PC EXPO, Booth #4081 


Cird* 20S on Inquiry Card (RGSELLiRS: 206). 


START WITH THE BEST... 

DPT's entry level SmartCache Plus board offers 
unrivaled prtce/performance for single-user 
systems. It features ISA or EISA bus mastering, 
and universal SCSI disk compatibility for all PC 
operating systems. Smart Driver software 
supports SCSI-2 peripherals like tape and 
optical drives. 


NOW ADO CACHING! 

Get DPT’s award-vyinning caching technology in 
a plug-in module! Move up to disk caching 
speed without investing in a new controller. With 
an integral 512 K cache, the module provides up 
to 5X performance gains for workstations, 
power users, and small multiuser systems. 


ADD MORE USERS, ADD MORE CACHE! 

Plug in a 2 MB or 4 MB memory module and 
accommodate up to 18 users from a single card 
slot. Ideal for medium-sized networks or 
multiuser systems. 


HOW ABOUT DISK MIRRORING? 

DPT's SmartCache mirroring module provides 
100% disk fault tolerance by simultaneously 
writing all data to a second “mirrored” drive. No 
more data loss or costly system down-time due 
to disk failures. And unlike software mirroring 
schemes, fault tolerance is achieved with no 
performance penalties. 


SmartCache Plus: the grow-as-you-go 
approach to SCSI controllers 












i' ' I r h 


?M.iiJH {| 


BOYS & GIRLS CLUB F I* ' 


For millions of kids, 
doors opened when this one did. 

When kids walk into a Boys & Girls Club they enter a safe, nurturing environment. One 
where a trained, professional staff and enriching activities help to instill the knowledge, 
skills and confidence needed to succeed in life. 

Over the years millions of kids have come through our doors. Your contribution helps 
assure those doors will continue to offer access to opportunity. 

Please open your heart and give generously. 


BOYS & GIRLS CLUB 

SUPPORT THE CLUB THAT BEATS THE STREETS 
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^intersys...The Towering Presence 





High Performance 486, 386, and 286 Computer Systems 

The Intersys family of computer system embodies an impressive 
combination of state-^of-the'art design, superb engineering and 
unparalleled value. The result is theTlexibility. compatibility and 
reliability you expect from a leader in the field. 

Whether you need a sophisticated high-end 486 or an entry-level 286 
system, there's an Intersys out there to suit your needs. Full software 
compatibility gives you a rich variety of options and ease of network 
interaction. 

Made with pride in the U.S.A., each and every Intersys product is 
backed by a unique 5-year warranty, as well os outstanding field 
support, both domesticoily and internationally. 

When you demand superior value, when you want built-in American 
quality, .thinlc Intersys. 


For more information/ or to order coll: (800) 969-COMP 


ISS-IOOO The Basic Performer 
2e6/20Mhz, 1Mb RAM, 
1.44Mb FDD, 40Mb HOD, T4' 
SVGA Mono Monitor 

$B4S.OO 


ISS2000 The Enhanced Perfonner 
386SX/25Mhz, 2Mb RAM, 1.2Mb 
& 1.44Mb FDD, TOOMb HDD, 14' 
SVGA Color Multisync Monilor 

$1,495.00 


ISS3000 The OpKmol Performer 
386/40Mhz/64K, 4Mb RAM. 
1.2Mb8.T.44Mb FDD, 12SMb 
HDD, 14' SVGA Multisync Monitor 

$1,795.00 


iSS4000 The Premier Performer 
436SX/20Mhz/64K. 4Mb RAM 
1.2Mb & T .44Mb FDD, 200Mb 
HDD, 14' SVGA MulHsync Monitor 

$3,295.00 


ISS.5000 The Ultimate Performer 
48d/50Mhz/64K, 8Mb RAM 
1.2 Mb«.T.44Mb FDD, 200Mb 
HDD, 14* SVGA Multisync Monitor 

$2/495.00 


The Intersys Warranty Seal is your assurance of American quality, backed by a unique five-year guarantee! 


S) intersys 2461 W. 205 th St., B103, Torrance, CA 90501, USA TEL: (310) 782-9731, FAX: (310) 782-9815 
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■ALL IN ONE — 

Fax, Scanner, 

VraAT-YOU-HMNT-VraAT^Y^ 

SEND faxes directly from any Windows 
application in the same format as if you would print 
it to LaserJet printer - 

RECEIVE faxes as files and print them to I 
your LaserJet printer, 

SCAN full page documents, and save them as 

PCX, TIFF , MSP Of DCX fil^ • 

COPY documents on plain paper via LaserJet or 
directly on fax paper. 

Or turn off your PC and use ETFAX7 as a 

STAND-ALONE FAX MACHINE 


COMPEX INTERNATIONAL INC. 

312 Broadway Street Cambridge, MA 02139 USA 

(617)354-5045, FAX (617)864-9516 

AMEX,VISA, MASTER CARD, DINERS 


Printer, Copier 

$595 



1 - 800 - 626-8112 

Or call Get-a-Fax at 617-354-1133 from 
your fax machine, and ask for document #3011 


AMT International 

(COMPUTERS & PERIPHERALS) 

3074 LANDESS AVENUE ■ SAN JOSE, CA 95132 
TEL; (406) 942-9695 • FAX: (408) 942-5509 




^ LOWEST PRICES ^ 



SAME DAY SHIPPING^ 




OHliPn] »E, 3HI-»/3aE/ZS 

iMfi lag.do 

4Ma lUra^-Ddi. .. ,.£225.00 

OnkPn 2NN, mN ind 

2m 110609-001 £135.00 

*m 110690^001 . SI30.00 

Di*liPn3SflS 

1M0 liaHfrOOl . 

4MB 11263^001 . £220.00 

OnkPrU A SyUiltiPrO 

2MB 115144-001 ,,.^.£185.00 



Woliitilkin 

512K KjeaeitWlO . $59 oo 

2M6 Kft5005111002., £160.00 

PrtnnhJili 

IMS Kil £00510407 S95.DQ 
4Me 9Clt £00510006 .....S220.DD 
Primtum 3K-30 

IMB Kil 500510-003 ... £99.00 
4MB Kil 500510404... $230.00 

SOOSlOOOa .... $220.00 

P iMium 3IAS102S^ A 4H-2S 


1MB 500716-002 £75.00 



Vtctn QS^1$S 

TMB 015404 $112.00 

4MB 015424 . . $325 00 

V4ctri OS/aiPC, flS^SPC wd 3S)c' 

1MB 010404...,^ _ ^...$120.00 

4MB D16424. _ $250 00 

Vectn 48SPO 

1MB 021504 . £99 00 

4MB DEISIA ... $390.00 




Madias 30-20$, Exp. 1497259 
512KKI! 30F5346 .. .. £54.00 
SMBKit 3OF5350 . $125.00 


MoMla 79^51^21, SSSX.iSSK 

1MB 6450603 . $05.00 

79€ii/iai, «(z, sssx, ksh 

2M0 6450004 - £125.00 

HCiMt S^. KSX. 3#X77 4 347^11 

4MB34F2933 . $210.00 

Modtlt 70-431 

2M0645O^....„.„ . S1Z5.00 

U^\$ 40-141 

1MB 6430375 .... $99.00 

MedtliKi-l 11/011 

2MB64S0339 . Si 35 00 

All Mddtli TV ind K) 

2-fiMB 64506OS . $275.00 
2-14Miitf2M 34f3077 . $350.00 
4-10^ffl ntf4W3tf30l1 . £45000 
Hd£tal| £0, «n; A M 

2-0MB 1497ESg . £599.00 


2MB MwWTSSgO.TBSOO™ $125.00 
SMB Model TS2tKl. TS500 . . $450.00 
ZEMTHHEHOflV 

1 MB SujMfSffift 206 & 2deBE 106.00 
2m BupeiSficd 296 & 286E£199 00 
2Ma SupatS^Brt SX/Alphfl..$199.00 
2MB SupfltSind . .$199.00 
COMPAQ MEMOFtV 

1MB Portable LT£ 266 . $150.00 

2M0 Pcrt9hliLT1200 . $175.00 

1MB BLT.206 . $150.00 

4M0 SLT-3B6 . $399.00 

NEC HEMOnY 

IM PrnfwiTm^ _ $105.00 

2Me Fnnpflid 38fl $250.00 

dSHEBB 




HfHl«-1>iclcifd tJHr JM SP, HI A lIlD 

IMS331748..$110.00 

IMS33475B . — $150,00 

4MB33477B . $215.08 

Nwiim-fKkani lhm jh up a iid 

lMfi33443B . $110,00 

2MB33444B . $150.M 

4ly1B33M50 . $215.08 

IfiM Liur 40l9ind ttIM 

1M6 1 039137 . $175.08 

3.5MB 1030675 . $225.08 

Cmon LBP-ill, (IIP. (11T 
2Mfl $63-1660 . $199,00 


TOSHBAMEHORY 

1MB Modal IDQDSB^B . $125.00 

2MB Model IDQOS^E... $1S0.00 
ZMB Model T1200XE ...... $125.00 

2MB Model TieOD*. .. $125.00 

2MS MocWTSlOOe., - $125,00 

2MB Model T310aSX „ $125 00 
4MB Model T3100SX „ $225.00 
2MB M(xJelT3SeiOSX „ $125 00 

4M0 Mod^Taeoosx ....... $ 225.00 

2MB Model 5100 . Si25,00 


Z-»(jafliSSj/33 1 33E 

1 MB ZA36^36QOWE....I99O0 
2 M0 ZASeoOMQ .... $15008 

4MB ZA3600MK . ^15.08 

ZHihh z-$M Si 

SMB Z-60S-L..-.....il45» 


i.i,iiiiij,ij;i,!u;iiu 


INTEL 

0IJB7-f MH; .. STO.OO 

0067-2 flMHz .. £70.00 

9067-1 lOMHi . ......,.$135.08 

00267-6 eMHi . £7900 

00287-6 8MH^ . $79.® 

002m l^tOMHz . 589.® 

BCemL 12MHI fLaplnp) S99.® 

90267-18 10MHz .. £09.® 

000^7-12 l2MHz . . $m® 

0O307SX-16 ......,.....$129.® 

0O387SX-20 . ^.....$165,® 

®307DX-2O .. „„„„$140,® 

®3fl7DX-25 ........._ „..$105,® 

®3670X-33 .. ...$195,® 

0O407SX-21] ___ $435.® 

WEtTEK 

3107-20 20MHz . $3®.® 

3107^6 25MHi...._ . $375,® 

3167-33 33MKz.._ . $475.® 

4167-ZSMHi .. $575.® 

4107-33MH2„...„ . „...$7D0.® 


CTIUX 


flTHTJI . 

iw® 

IC2fiT-IQ. ......... 

...- $75.® 

jirsftT.is 

$B«i ® 

0C207M ... 

... IBS.® 

0C307-® 

__ $1$$.® 

8C307-25 

,.......$158.® 

0C387-3a .......... 

__ $175 ® 

MT 


0C8T.0 - 

_ $®.® 

BCaST-IQ 

$7£.® 

BC20T-12 ............ 

__ $09.® 

60287-®..,... . 

_ ,$M.® 


$174 no 

BC307-25....- . 

_ |17$® 

0C3B7-33 . 

.. $2®.® 

AMD 


«JCa07-1O . 

. $89.® 

0OC207-12. ... 

$118.® 


IBB TYPE 

AWUHl FOP SIPPS 


4Mj!9-® . 

4MM9-7tl ... 

$143.® 
_ 1145.® 

lM)f9®.. 

$40,® 

Hta9-10 , 

, £40 ® 

1ttii9-® ... 

£40® 

1MK9-7Q... _ 

_..S40® 

250K9-7O .. 

..... £12.® 

25e)t9-l0 . 

. £10.® 

250x9-00 .. 

. £11.® 

230x9®,-...... 

..... $12.® 

APl^LE-HAlC 


TMhE-TQ 

... $39.® 

1MJ10-1O .. . . 

. $37.® 

iUafl-no 

. $45.® 

4X0®.. 

....It®.® 


DHAWIIKX1 

1 MGXI-IKNS ... SEl® 


1 MGX1-T80NX . „ 

T.'"'" $5.25 

1 MQXl-MMX _ 

_ $5.® 

1 MGJO-TOMX .... 

. $5.75 

rMGJo-eofix .. 

. $7.® 

ORAM 44X1 


4154.1® __ 

£2.® 


4164-120 ,... 

. 12.® 

4164-1® . 

. U.7B 

4104-® ... . 

.. $3.® 


DPAMI4K4 

4464^16 ____ £1,® 


44$4-10 . 

... .$2.® 

DPAN2f«XI 


256X1-ISONS .. 

$1.75 

256X1-120NB. 

£1.9^ 

256X1-1®NE .. 

.. $2.® 

2®XI-S0NS .. 

-. £2,25 

256X1-TONS ... 

. £2.3$ 

ssexi-eoNs .. 

.. .£3.® 

DPAM1S4X4 


256X<L12QNS 

$5.® 

256X4-100NS.,_ .. 

.—„ $5.® 

5&G)(4-MNS 

15 75 

tsaw-STATic cot 

512® P-10 .. 

.. £2.19 

WA20CiaO0 - . 

. $3.® 

AAA 300007 ,....... 

.h.-.h-h $3.25 

AAA PflOMIO .. 

.. $4.50 

[X4-®ZIPP..„ . _ 

...135.® 

1X40OSTTZ!PP_„., 

-- $39.® 

WTOmaPP 

.$39.® 



4«6-6$«l^ Mf C«fM 

•4MB RAM * 1.211.44- t®HD 

• VGA*SVQA^Mwii(cr*10lKB 

• MiH-T(JiWfCs«<DOS60 


Sl5f» 



WiA41 14' . S229.M 

SVGASaiA'Irt .. £205.® 

SVGA20i4*Nof>Jrt __ £349.® 

SVGA 25 T4^N0DJrt .. £510.® 

SVGA 28 ir £050.® 

406-33 *^^S8I^C9Ciw,.™. £095,® 
406-33 »^54i! cache £575,® 

4a6SX . $425.® 

386-33 wi 64* cache _ $275.® 


30655 NwKacha 1225.® 

306S)(-® - - ...t1®.® 

Boca AT* ... .....1115.® 

Boca XT or® - _..|11E.M 

OrtJwll^ .. $286.® 

OretKie^lG _ .^.$169.® 

Raflipat _ ..,„^,„..„$96.® 

Slmmf^y Ram...... ... $166.® 

T1 Ham .. $199.® 



514402® (1*4)317, ZIPP ....CALL 

514408-® (1*4) ZlPf . CALL 

514408® (144)dPP .,.-- .CALL 

S144®-®(lJi4)5QJ - CALL 

514108® (4ji1) SOU . ._,CALL 



Mini-Taiiflr ... £79,® 

MkJ-Tomr - £95® 

F^Toirtr . 1126.® 

Deakiop . $95.® 



44MB, ZEms.ine .-.........$195.® 

09MB. 14ms. IDE. . _...,$279® 

1®Ma,15mi, ID£ . ...$339.® 

2lOMa,15ms,1De„ . „..,$Sfl5-® 



I.ZMB, 5.25’ ... .$58.® 


1.44M0,1S‘ .. $58.® 



24®bps Intarna . £49.® 

96®bps l[t«naj .. £299.® 



WCOUpsIrtS^Fax.. - $05.® 

MXibiB Modem $99,® 
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Why Choose SCSI? 

5 Good Reasoris 

• Handles up to 7 devices (G floppy) 
w/one controller 


Supports CD-ROMs, Tape, DATs, 
Scanners and more 

Bus Mastering Ub 

Use "Workstation" Quality (and 
Performance) Peripherals 

Works w/MFM, ST-506, ESDI Drive 
Controllers and IDE'Controllers 


Quantum 


SyQuest 



2.6-4*=® DAT 


MB 

INTL 

EXTL 

Model 

Bare 

APSArchive $1699 

52 

$239 

$299 

SQ-555 

$399 

16-4 GB Compression DA T 

105 

359 

449 

SQ-5110 

599 

APSArchive 1499 

120 

429 

519 

Dual (ext. 44) 

899 

Desktop and Portable Units 

240 

699 

789 

Dual (ext. 88) 

1249 

TEAC 155 599 

425 

1149 

1249 



Above include Syps Plus 

Maxtor 


Micronics 


Toshiba 

MB 

Inti 

Extl 

386SX ISA 25 

$259 

CD ROM 

120 

$359 

$439 

386DX ISA 25 

399 

3301B $579 

213 

599 

699 

386DX ISA/33/(^e 

449 

We Recommend 

340 

979 

1079 

486D)( ISAQ3/Cacl« 

859 

Adaptec* Controllers! 

535 

1349 

1449 

486DX jJlSAfiS/Carte 

1199 

SCSI Kits available ONiy W^Drive Purchase 

760 

1399 

1549 

486 DX ISA^O/Cache 

1449 

Please Call for Prices 

Some its may not be avfflable with all models 


* iO-Day Money-Back Guarantee * All products carry a money-J 

guarantee. Yourjrtsk in the transaction is the cost of shipping. A 

• Disk-for-DisK;|l^lacement -Quantum, Maxtor. Syquest and Jrchlve 

drives carry a^feo-year *paris 6 labor” dlsk-lor-disk replacement 'Warranty. 

WREN, Tear, Micronics products and Syquesi Cartridges carry a one- 

year "parts G labq|^i5k-far-disk (toard-for-board) replacement warranty. 

‘ M-F 7AM-9PM CST SAT I0AM-4PM CST 


• Mounting Hardware 6 Cahjes Included - All Hard Drives Include rails, 
extenders and data cables req^fd lor standard operiltion. Board products are 
populated but without RAM. /y* 

- Toll-Free Technical Suppw ' Toll-Free TeclWc^il Support, 9am to 7pm 
Monday thru Friday, Central staindard Time. As often'or lor as long as you need. 

• Prices li SpeciRcatioits to Change Withoiii Notice 


Visa/MC, Discover No Surchaige AMEX Accepted 

Internationa!: I-8I6 478-8300 FAX: 1-816 478-4596 (24 Hrs) Toll Free OK: (je()0^897-545 Toll Free Australia: 0014-800-125-875 

AUiance Peripheral Systems, 2900 5.291 Hwy., Independence, MO 64057 










Gel ihe latest technology. Anything else is obsolete. CALL; 

l-SOO-UP-I-JUMP 

and Jump up to a 14,400 baud Data Modem/14,400 baud Fax ModemI 


Automatically falls back for slower fax machines 
or slower modems^ but when you connect to 



You'll pay for the jump up in speed with the savings 
from jufit a few long distance phone bills using a 
2400, 4800, or even 9600 baud modem. 


No Risk - Salisfaction Guarantoed 


6 O OO 14.4/14.4 

Y W X M Dcfta/Fax Modem 

R«» V. 17 Fox. V.32 8e/V.42 BIS 57^ bbs throughput rnodem 

CAS imptementaJion - full networks windows 3.0 etc., compotibirily 
Background send & receive 
Uses single COM port < 1-4) 

Automoticalfy falls back through 5 baud rates 
MNP 2 - 4 Si 5 data co mpression S. error co rrection 
To and from any group 3 fax or any dial up mode ms 
Super software included - FAX modem In one program 
Five year warronty 

Every board fully tested in actual use before shipping 
Reliable error-free connectivity 

IBusiness Iiisltriimeiais 
Computer innovations Since 1978 

Order 1-800-UP-I-JUMP 

AMEX, MC, VISA, Company Check. COD 
Tech (214) 980-9990 
FAX aU) 980-7030 
T 3410 Preston Rd., Dallas, TX 75240 



....A4tJ0aC 

.. A256S, AlOOQC 

ner .. A400Z. A4f)0NB 

AM22S. AM24S, AM25, AM2S. AM30 
Bus Mouse: ATARI. COMMODORE 
AMIGA, NF-C. EPSON. MICROSOFT 

Mouse Compatible . . AM29 

PS/2 Mouse ........... AM27, AM30 


booth no.B226-232 


ARTEC treasures your creations Q|w^u9|P|| i 

ARTEC SCANNER can offer to project the bestl|^KiS|H I 
image from paper into your PC. T * 

New! ARTEC SCANNER A400NB 

for Notebook computer now you may scan text or graphic file anytime and everywhere 


ULTlM/i aECTROmeS CQRP. 

MAIN OFFICE 

0F. NO 10. ALLEY 1. LANE 766, SEC. 4, PA TE ROAD. 
TAIPEI, TAIWAN. B.O.C, TEL: 006-2-70^70 (REP.} 
FAX. 666-2-7005657. 7BS5655 

USA BRANCH 

1156 ASTER AVENUE. SUITE A. SUNNYVALE. 

CA 04O&7, U.S.A, 

TE!- 406-246-92Q6 FAX: 40fl-24fr9£07 
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DENMARK 

UNIPRO A(S 

TEL. 4506206366 FAX 4586266070 

HOLLAND 

SOECOMA COMPUTERS NED BV 
TEL: ai.40-53S515 FAX’ 31-40-544525 


HUNGARY 

HUMAMSOFT ELECTRONICS LTD 
TEL: 301-1833900 FAX. 361-10311700 

CZECHOSLOVAK 

COVER 6.r.L 

TEL 0444^49IDOO FAX; 0444/491010 


OERMANV 

ELITO ELECTRONIC GMBH 
TEL 09241/5065 FAX; 09241/1500 
R-i-P SUPERWAVE ELECTRONIC QMBH M. 
TEL. D3t>-7S0-<S4O FAX; Q30-7064147 
TLX; 16419 BURVA 

R + P COMPUTER GMBH OUERSTUCKEtt 
TEL: O4O-524^5Q-30 FAX: 040-524-29.D 1 
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Although 
We Carry A 
Variety Of 
Products, 
We Only Offer 
Quality. 


EXPANSION BOARDS 


Orchid Technology 

Raniqui'sl 16/32 

OK$229 2MBS329 

2-fiHB for PS/2 30/55/60/70/80 

Ramqucsl 8/16 OK $149 2MB $245 

BOCA Research 

Bocarara At Hus 

OK $119 2MB$1902-8MBUM4.0Ars 
Boraram 2 for PS/2s OK 2MB S219 
Boraram.Vr-PS/2 30 IMBS15R 

AST Research 

Ramiiage Plus 286 OK $189 2MB $289 
up U) 8MB for ATOM 4.0 
l•laslram286 1MB$279 
Cupi(132 OKS250 


VIDEOGRAPHICS CARDS 


ATI 

8514 Lto 1MB PS/2 iif ISA BUS $449 
CiTaiiliics inira 1MB & mmise $549 
(iraphics VanUifir w/1 MB $389 
NEW!!! VG/\ .Sicn'ii XL w/1 MB $375 
VGA Wander XL 1M B w/mousc $Z39 

Orchid Technology 

FShtwheit 1280 »/IMB& Sicira $379 
Ptalcsign(illS512K$199IMBS219 
I’lxidisigiKT IIMG for PS/2 1MB $399 

BOCA Research 

BOCA Super VGA 512K $139 1 MB $179 


PRINTER UPGRADES 


Hewlett Packard 

LaserjetllRlIUllDJllP 
1MB $69 2MB $119 4MB $199 
LastTjPl 11. IID 

1MB $89 2MB $119 4MB $199 


Panasonic 4420 & 44501 

1MB $109 2MB $129 4MB $229 
4450 1MB $179 4455 2MB $260 

Epson EPL 6000 &EPL 7000 

IMB $129 2MB $145 4MB $235 

IBM 4019&4019E 

IMB $115 2MB $139 3.5MB $190 

OKI 400,800,820.830.840 

1MB$1192MB$169 4MBS199 

Canon 

1J1P42MB$209LBP82MB$119 


MEMORY CHIPS & MODULES 


DRAM 

1X1-70NS $4.95 256X4410NS $4.99 
1X1-80NS $450 256X4-100NS $4.95 
256X1-80NS $1.99 256X1-120NS $1.75 
256X1-100NS $!.«•) 256Xl-iriOSS $1.50 
64X4-80NS $3.00 64XI-100NS $1.75 
64X4-lflONS $2.75 64X1-1201{> $1.60 

SIMM/SIPP Modules 

4X9-70NS$I604X,94»'<5$150 
1X9-70\S$421X9«$41 
1X9-100NS$40 


MATH CO-PROCESSORS 


IIT 

liS83C87-t6.-25.-20S.33$169 
llS83C87-16SX$tl5-20SX$129 
Nw US83C87-10 $199 

Intel 

80387-16,-20.-25 &-33 $239 
80387-16SX$l39-20SX$189 
80287-10 $75 80287XL $90 



0 matter what you buy from us. you won’t have 
to worry. Because at Universal, we only stock 
the most reliable products In the industry. 

That’s why. we can offer a 5 year warranty with a 30 
day. money back guarantee on every product. 

Plus, everything you buy is guaranteed to be 
compatible with your computer. Because when you call 
to order, our sales service department will help you 
figure out exactly what you need. They’re knowledgeable 
about every product. So they’ll be there for you every 
step of the way. 

And just to make sure nothing is overlooked, we also 
check every product for quality before it’s shipped. After 
that, it’s sent to you anyway you like. 

So if you want to upgrade your 
computer, use Universal. Because 

everyone who orders a pnxduct .. 

from us. gets the same thing. 


IBM PS/2 UPGRADES 


IBM PS/2 Memory 

W50604 2MB MOD 50Z. ^fxSX, 70 $99 
6450608 2MB MI3D70A21 $119 
34F2933 & 77 4MB PS/2 SIMM $199 
6450129 8MB SIMM $564 
30I-T)360 2MB for 30-286 $99 
6450128 4MB MOn90&a5S219 
6450902 2MB MOD 90 & 95 $129 
6450609 2-8MB MOD 50,50Z. 60 $298 
mmh 2-HMB MOD 70 & 80 $3,50 
34l-'3077 2-14MBMOD70&80 
w/2MB$298 

34F301M-16.MBVK1D70&80 

w/4MB$429 

PS/2 Hard Drives 

Zero Ski for 50.50Z 
r)2MB $395 80MB S495 105MB S599 
124MB for 55SX, 70 $740 240MB $999 
200MB $1065 

124MB MDL 5,5SX, 70 S740 20nMB $1065 

Processor Upgrades 
by Kingston 

IBM PS/2 50.60.50Z. 30/286.25/286. 
AT. Xr/286. AST Plwiium/firaw) 286. 
OofTipaq Deskpro 286, BHiabk* III, HP 
VHrtra ES/12. KS/8. NFJC RiwerMaie 
286+, Portable +. Epson 286:20MHZ for 
$34l25MHZf(jr$419 


COMPAQ UPGRADES 


Compaq Deskpro 

Deskpru 386/20.25.20E. 25li: & 386S 
4MB Module $229 4MB expboard $327 
Dt^?kpr(j 386/33 486/25 Systempro 
2MB Module $149 6 socket exp. bnl 
W/2MBS395 

I /3 height floppy disk drives 

1.44MB $129 1.2MB $139 

Portables 

ITt; 286 I MB $99 2MB $ 169 4MB $449 
1.TE 386,S/20 I MB $209 4MB $399 
386/20 IMB llp^‘klt$l45 
4MB exp/ext brd $375 
SIJ 286 1MB $119 4MB $429 
SU 386 1MB $129 2MB $255 
4MB $435 


LAPTOP UPGRADES 


Toshiba 

T1200X1VSE. T1600. T3IOOE. T3100$X. 
T3200SX,T^ 100.15200,2MB $112 
r320nsxc 2MB$1.594MB $329 
T10()(WXE/li:&T20l)()fiX 1MB$119 
2MB $229 

T1000li:&T2000SX4MB$4l9 
13100SX.T3200SX4MB$229 
T3200 3MBS254 

Megahertz Laptop Modems 

2400 BD internal $149 W/MNP5 $210 
2400/9600 FAX/Mo(k:in w/MNPT) $319 


NEC UPGRADES 


PPwermate SX 2MB $395 4MB $575 
Pnwermate SX Plus 2MB $299 4MB $525 
lAwermau* SX/20 
2MB CPU $189 
2MB EXP $235 
[\)wx'rmaic 386/ 

20/25 2MB $325 
8MB $799 


ZENITH 

UPGRADES 


7r386/20/25/33 
and 33E1MB $6-1 
4MBS219 
MastersPart. SU 
386SX 2MB $199 
SlimslW 
SuperSport. SX. 
286ES159 
TurboSfjort 386, 
386E1MB$I49 
4MB $495 




ORCHID 


i^EVEREX- 


><ri 


HKlUWSSin 


Same day 
shipping by 
UPS. Federal 
Express or 
DHL Order 
woridwide by 
PO.. CO.D.. 
APO, FPO & 
credit card 
with no 



800/899-8518 

UNIVERSAL 


MEMORY PRODUCTS 


UNIVERSAL MEMORY PRODUCTS 15451 Redhill, Suite E. 
Tustin, CA 92680 □ Phone: 714/258-2018 Fax: 714/258-2818 
Hours M - F 6:30 - 5:00 SAT 8.00 - ZOO PST 



surcharge 
added. 20% 
restocking fee 
on all non¬ 
defective 
returns. 


RCSCIMCH INC. 
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RMUlm’’ COMPUTER SECURITY 



• EFFECTIVE • 


R jghton® patented Spot<^ Anchors, with t!\eir special adhesive, are 
tho best theft detertimts you can buy. Our versatile variety gives 
you options, easy access, and are easy to use. Spot-Link 5®, unlike 
competitors, is not dependent on the adhesive strength of a 
laminated top. Factory-direct prices from $S.20 to $32.50 save you 
money. Request our free brochure B with prices, Thank you. 


SPOTLINK-5^ 


T.1’ . I 


© SocuiTjech Covi99Z 



securTech CO. 


5755 SW WILLOW LANE, LAKE OSWEGO OR 97035 5340 
{503> 636^6831 • FAX (503) 636-9642 Made in U.S.A. 

Clfcl« 240 on Inquiry Card, 


^ ADVERTISERS 

Run a full- or half-page 4-color ad 
reaching a portion of BYTE's U.S. readers 
at unbelievably low rates — right here in this section! 

Call today to learn more about BYTE's unique Regional 
Advertising Section, located in our prominent Buyer's Guide. 


(603) 924-2651 or (603) 924-2631 
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The Cream. The Crop. 



There are plenty of places to get infoimation in this 
industry. Too many. But if you want the best quality 
information, there's only one that rises to the top: 
BYTE WEEK. 

WTEWEEK is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manne r. BYTEWEEJif offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE's 
experienced editorial staff can provide. 


Clip Coupon Here 

- 


Subscribe now and take advantage of a special 
subscription rate of $395 ($495 outside the U.S. and 
Canada). Don’t miss this opportunity.' 

Foi fastest service, call toll-free I-80B-258-5485 (in 
N.H., call 603-924-9281) and change to a major credit 
card or well bill you. 


BVTEPUr 



Ok Phoenix Mill Lane, Peterborough, NH 03458. 


BYTEWEElf offers a money-back guarantee ii you aro not completely satisfie^l. 



YES! Sign me op as a subscribef to the Cieam of the Ctop^ BYTEWEM at the special subscriptioii 
late of $395 a year for 50 issues [$495 a year outside the US« and Canada). 


Name_ 

Title _ 

Company_ 

Mail Address _ 
City/State/Zip _ 
Business Phone 


□ MasterCard , □ VISA 
Q Check enclosed Q Bill me 

Card# _ 

Exp. 

Signature_ 


EVTE 
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HARDWARE SHOWCASE 


Add-In Boards 


Add-In Boards 


m 


Industrial PCs and Data Rcciuidtion 



• Indiistrial Woricstatior and Monitor 

• iTKlListrlal Computer Chassis 

• AJHtvont Plug-in CPU Card 

• RAM/fOM Otak Card 




««u«iwfwr t coNiPO. 


• Data Acqiiattoft & Coniral Series 

• hdimlrlal VQ Sahas 

" EEE-4e0 IntortBce Card 

• 8/16 Port RS232 Interface Card 

• Applicadiori Software Packaga 

AXIOM TtOHHOLOO/ CO.^ LTD. 

2 Mre ^ WUnid Dfiw Urtt H WUhjI, CA 91709 . USA 
0 TEL 714€9ae4SS FAX: 714-098^075 


Cirtle 292 (RESELIERSi 293) qr iRquiry Card. 


486 SINGLE BOARD COMPUTER CARDS 


BSBC4S6 inctuding: 

* Up to 32 MB DRAM on board 

* INTEL 488 DX or SX support 
« IDE hard disk intorface 

* Floppy controlter 

* 2 serial ports 

* 1 paialM port 

■ Keyboard port, clock 

* C^tionaJ tLemial sensor 

* UNIX and 1 X>S verified 

* Avsilable 64 MB option 

* AT form factor 

* 2-year warranty 

Qhf 2: $595 ea. 



50 MHz 


BECTE^ 


AVAILABLE 

AJsi> available: 

■ Workstalion computer card 

(4SS CPU, 32 ME DRAM. IDE Floppy. 2S/1P. VGA, Ethernet) 

• EISA AND ISA passive bac kplanes 

8 snd 10 slots, to beck (S-slot only) and standard 

Other prodticD: available, CAiX US I 

4780, Henri-Bourassa Blvd, 

Chariesbourg, Qc. Carmda GlH 3A7 
(418) 622-6777 Fax: (418) 622-9996 
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TALK TO YOUR COMPUTER 


WITH VOICE MASTER KEY® SYSTEM D 

AN ALL EXTERNAL PROFESSIONAL VOICE PROCESSING SYSTEM... 
FOR ALL IBM PC/COMPATIBLES, PS/2. NOTEBOOKS, OR LAPTOPS 

ADD DP TO 1024 VOICE COMMANDS TO EXISTING PHOGRAM$l Speeds data 
Bfilry and command input to CAD. desk-top publishing, word processjng, spread 
sheet, data base, or game programs. Simply train the computer to recttonize a word 
or phrase and assign a serbs bf key strokes to that command. Pop-up TSR program 
features pull-down menus and mouse support. Requires under 15K of main memory If 
EMS present Near Instant response time and high recognition accuracy. 

SOUND RECORDING STUDIO 

Digitally record your own speech, 
sound, or music. Software control- 
Jed sampling rate (up to 
25Kbytes/sec) with ^aphics, 
based editing and data compres¬ 
sion utilities. Create customized 
audio software for use within 
education, language training, 
presentations, entertainment, etc. 

INTERACTIVE SPEECH INPUT AND OUTPUT 

Tag your own digitized audio files to voice recognilion macros. Provides speech 
response tc your spoken commands - all from within virtually ALL DOS application 
software! Reduces CRT ’leys fixation". Also ideal for training, security, robotics, faclory- 
business-home autontatkin, science experiments, handicapped, etc. 

COMPATIBLE with talking software from IBM, Millikan, First ^e, Davidson, Optimum 
Resources, Britannica Software, Electronic Arts, Hyperglot, Orange Cherry. Wesson 
Inti, Villa Crespo, McGraw-Hili, etc. - both DOS and Windows-compatible versiong. 

EVERYTHING INCLUDED. Hardware enclosed In a sturdy vinyl-dad steel box with 
built-in speaker with separate tone/Vokime controls, external speaker and headphone 
Jack ports, arbd external line-level inputs and outputs. (No card sfois required.) Addi¬ 
tional accessories incfude a durable lightweight microphone headset, 6-foot parallel 

K 3rt cable, 3 volt AC adapter, software (boto 5.25“ and 3,5“ formats], and manual, 
ade in U.S.A One year warranty on ha'dware. 

ONLY $239.95 (plus shipping) 

ORDER HOTUNE call: (503) 342-1271 Monday-Friday 8 AM to 5 PM Pacific Time. 
VISA/MaEtefCard/Amefican Ei^ress phone or FAX orders wdcome. NO CODS. Add 
$5 shipping charge tor defrvery in USA and Canada. Payment by personal check Eub- 
ject to 3 week shipping delay. Foreign inquiries contact Govox for C&P/CIF proformas, 

30 DAY MONEY BA CK GUARANTEE IF NOT COMPLETEL Y SA TFSFIEa 
CALL, WRITE, or FAX US FOR FREE PRODUCT CATALOG 


OOVOX INC. 

575 Conga' Street 
Eugene, Oregon 97402 U.S.A. 


Tel: (503) 342-1271 
FAX: (503) 342-1283 
BBS: (503) 342-4135 



New 
PCE/2-SR 
SRAM Emulator 


• Multiple models, EPROM, Flash, battery backed 
SRAM technologies 

• Capacities from ISOK to 14MB, Single and Dual disk 
emulation under MS DOS 

• Autobooting-on-board programming 

4ieWestCDantyRoa«1l CURTIS, INC. 

St. Paul, MN 55112 MS DOS is B tiBJdernBfk of WotooTI FAX B12/B31 SSM 


Circle 250 oil Inquiry Card. 
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Direct Stepper Drive from PC 

• Direct drive 

• High speed up to 
25,000 s/s 

• Power supply fits in PC 
drive bay 

• FREE HPGL interpreter 

• 2D and 3D linear and 
circular interpolation 

Call {613)359-1029 Fax {613) 359-1147 

From 

$199 

P.O. Box 188, Elgin, Ontario, Canada KOG 1 EO Q^V ^ 



Circle 270 on Inquiry Card. 



Fax for 
fast response! 


TEMPUSTECH, INC 


TEL: (800) 6344)701 
FAX: [813) 643^981 


295 Airport Road 
Naples, FL 33942 


VMAX® 386DX 

COMPUTE COMPUTER 

• FAST 80386 OX 
40Mhz processor 

• COMRACT size, AT 
Bus or stand alone 

• 100% DOS Compatible, 
AMI BIOS 

• CONTROL SVGA, 

IDE, FDC, 2Sen Bi-Par 

•SOLID STATE DISK 2 
drives to 15 Meg 

• SOFTWARE included 
for SSD, EMM, VGA 

• CACHE to 128K. 
DRAM to 48M 

•MademUSAJYf.WarT. 

• $1195 Qty. 1 OK 


Circle 248 (RESELLERS: 249) on Inquiry Card. 
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Communicatiotts/Networking * Computer Systems 


Computer Systems 


^ For Your Communication Needs! 



PC§S-8I INTELLIGENT 

SEitlAL COPROCESSOR 

■ On board processor 
bandies serial commiini^ 
cation tasks. 

■ 32K-128K Dynamemory. 

■ Eight pons per board. 

■ High performance — Low 
cost I 

■ DOS, SCO XENIX, SCO 
UNIX drivers included. 


OEM & Dealer Inti Ulrica Welci>iEicdE 

DEVELOPMEN T HA RDW ARE & SOFTW A RE 
P.O. Bok 231» - Bay St. tanis* MS 39Sll-2Jltt A. 
J I F It OnlerTae-Er« 

" ■ Mississippi* Technical Support 6® 


AT Systems in ROM 


Single Board Computers 

□ Run DOS from ROM 

□ PC code compatible 

□ Large niemory space 

□ Passive backplanes 



Develop ctxte on a PC. Use standard PC cards for expansion. Bum 
your code and DOS into ROM and run on our CPU cards, 

KS6 CPU: NEC V53 uP(286eq). 5 serial, 2 Parallel, Oock, AT bus 
Max of 4M Ram. 2M Rom, 512K baiieiy backed Sram, $349-q I ocm 
KS3 CPU: V40 uP. 3 Serial. 2 Par,. Clock, Flop, Keybd. $a49-ql. 


303-444-7737 

rax 303-786-99S3 655 Ave, Boulder CO 803 M 


KILA 


Circle 255 on Inquiry Card. 
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THE BEST NAME IN 


IEEE-488 


iNTERCONNECr PRODUCTS 
L-com is your ONLY comptele source for 
creed vs IEEP-48S wiring solutions. 


L-Com has not one, bul seven IEEE-4ae 
cable series. Includes all molded, aluminum 
shells, and In-line types lor easy entry into PC 
ports. 

L-com is the only provider of a full series ol 
IEEE‘4a8 adaptors. Mote than twenty varieties 
in all. sucti as slimliae, butkliead, reversers. £ 
right angle. Many other accessory items also! 



LOW-LOW-LOW 


Call or Pa]( today tor further inlarmation. 


Can for FREE catatog! 
Specify - BYTE 


Computer Systems / Notebook / Complete Network Solutions 


IBM nmma /fST 

ALR and others 


SURAH 386/486 ISA/EISA 
Compatible Computers 
AM I/My I ex Motherboards 
lOMeoa Bernouli Drives 
CD ROMS Tape Backup 
MInhSCSI • Parallel to SCSI 
Host Adapter 
Tractor Systems 


LAN Cards/ottier products 
3COM. Novell, Anthem, Gateway. 
Proteon & others 
Hard Drives/Ploppy Drives 
IDE (Netware Ready)/SCSI 
Also available for IBM, Compaq. Apple 
Memory/Up grades 
DRAMS. SIMM Modules 
Math coprocessors 
Laser Printers/Scanners 
FI ottars/D I g itlzers/Sottwa re 


LODirij Inc. TEL: 508-682-6936 FAX: 508-685-6467 H BURRH IDC. 


44312 Osgood Road, Ffemorit CA 94S39 USA 
Phone: |510J 651-5101 Fax: (510) 651-5241 

1-a00-54a-fn01 NatlanwIdB Ordsii 
t/JTFix: 081-856-9657 


Circle 289 on Inquiry Card. 
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Volce/Fax/Mpdem On A Slnglw Card 

TeteUnk Turm Your PC Into A Peisonol Communfccrtkjn Contor 


TeleUnx 


rVs 


Voice Auto-dlatBr 

yotco Sf^edulsr 
Voice Mall 




' Both DOS and Windows soltwars availabla 

* Background operation c^bilily 

‘ Full answering machine fundions 
■ Auto message forwarding 
' Phonebook mar^agement with auto-dialing 
' Precision schedUlirtg/leiamarketing 
' 9600 background send/recelve 

* 2400 Hayes compatible Modem 

* Laser quality faxes with PCL4 language 
' Direct fax tmm Wordperteci/Lotaus 

‘ One-year warranty 


dstrlbutors are welcome! 


TeleLink 


T9»BLink Tech. Gvp. P.O. Box 497, Addison, IL 80101 
Tet 708-832-7527 Fajc 700^:^71 


50 MHZ 80486 ISA/EISA 23 MIPS 
Faster than Compaq & Dell 


Cii«l« 296 (RESELLERS: 297) on Inquiry Cord. 


HVVVVVVVVVVVVV^VVVVVVVVVVVVL 

fr«nec<%B^nwiec 

NA£ 486-50/33 BISA f (JUh J WH UYIEt EU UT SPEOAL 

f # I VVffLf f f tiamm SCSI Cmtrvltp 

IISOSlSPtlfiMHb UiEmBkrrfiHCertI 

CanfmiBami omit } 22511 

MYLEX ISAklTSJEmL 

fiAmw/fianlEr 


mufnosm 
HDMM/ 331 SA 

DCE^376SCS[CtMilro[ler 

mu m? 

CXE^^OCnpbcsPnxsssw 
ismmm-zm 
UiE 390 SCSI WcETOct Card 


tmtmtiliitCnphicsSjaip 
Dim SCSI Qsemtf 

WeAccEfitlMHterCBfd&vlSA 
Jntf-yHF UfjJTintlB'iAfJiliBlSf^ ftwunrtJf/ffj 

The Difference ISDedicaHon to Excellence! 


800/992-5469 


< 

4 





OK 

Baaa 




OK 

Base 

MODEL 

CACHE 

MIPS 

Board 

Syrtsni 


MOOEL CACHE 

MIPS 

Board 


4e6DX/50 

84K 

23.b 

11S0 

1350 

4aaDK/5a ssok 

23.0 

1538 

1799 

4S&DX2/50 

84K 

23.0 

945 

1145 

486 0X2/50 25fl4K 

23.0 

1393 

1599 

4Q8DX/33 

84K 

ISO 

745 

945 

406DX/33 256K 

fS-Q 

1199 

1399 

406SX/2O 

84K 

9,0 

4S0 

500 






3BSDX/40 

84K 

1P.B 

340 

540 


All bene systems Include a bedy desktop, 

3B6DX/33 

64K 

8,3 

330 

530 


IDE 23 /Ip, 101-keyboard, 200 Watt power 


PO aw 454 Beauttrui Wiao. Mr LtSA Suptwit 7IA^Z-07V 1 Fat 8BZ-%5Q 


Corpordte A OnvnrnmcnT P.O. s \irt!iEam& 


we Merncry A tHltONY K/eoardi 
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[EISA UPGRADABLE BOARD] 


sjppty. Tower system with 
250 Watt power suppty add $t 50. 
FCC Oass S, ULh TUV are avalialilB, 


FEATURES 

6AJ25GK Write Back Cache 
' Biifsl Mode Design 
Shadow RAM on V«teo A BIOS 
64M© 32 Bit Memory Expansion 
Baby-sl 2 e with Eight Expansion Slots 
^ 100% UNIX, OS/2 a Novell Compatible 
One Year Full Warranty 
- Made kn USA 


FEATURES 

256K Write Back Cache 
Burst Mode Desipn 
' Upgradable ArchKectLire (66 Mhz) 
64MB 32-bH Memory Expansion 
Proprietary Local for Video 
■ 100% EISA/ISA Compatible 
One Year Full Warranty 
Made in USA 


386SX with IDE/2a/1p 1 


MODEL 

BOABO 

Base 

System 

3866X/33 

210 

410 

388SX/25 

199 

399 

3B6SX/20 

105 

3S5 


TECHM0L06V POWER ENT., INC. 

47m Fnmont IM., Fiemonl, U S4S3I 
T«l: $t«l-S23-3r S FUb SID-SZJ-SIHO 


All naines mentioned above are iradeinar1<s of 
their respective companies. Prices are subject to 
change wilhpul notloe- 


Ctrcle 272 an tnaurrv Cord^ 
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HARDWARE SHOWCASE 


Computer Systems 


Data Acquisition 


Rackmount Solutions 

RACKMOUNT COWPONEMTS - OfTY PRICIWa 
Racknraunit Chassis 1 S'xT^I T $153 

RadntKHiitt VGA MpnJttirs $531 

Rackmount Monitfif Slieir $113 

RajqJcni>(Hinl Keybcarxl Sh^l $BB 

RACKMOUNT PIATFORMS - Qty 1 Prlclnij 
RMSJBe -12 $549 RMS 38 S ’33 *1095 

RMSSaeSX ie $795 RMS 486‘33 $1695 

System Platf^irins iirclude T Rackmount Chai^is, 

SDOW Power Supply, Motherboard, tOMB Utemory, 

10£. FDC, 2-Ser, Par. 1.2MB or 1.44MB Floppy Disk 
Drh/a, 1 Year WarranlY 

RACKMOUNT CHASSIS -15 Models up to 2D Boajid Slots 
SLOT CPU BOAR[)S -486, 306, SSeSX, 286 
RACKMOUNT MONITORS - Super VOA and MonDchrome 
RACKMOUNT CABINS! - Mwlular from 21' to 96* high 

'WWW 1JG9 # # W 2460 Armstrong Stroet 

.w AvWiW mrmmMK m Livermore CA 94550 

ncHHOiDcr me. (510)447-2030 fax: ( 510)447-4559 


Circle 2S2 on Inquiry Cord. 


COMPUTERS 


□ CoUoct 10-biL analog data fmfn 8 channek 

□ Store infonnation on PCMCIA Cards 

□ Interface with a PC or modeni 

□ PeTform myltilask operations 

□ Buy ut [sonipetitive prices ...then the TDS2020 Series U for you 


For iiwre inforrmtion coniacr) 

The Saelig Company Tel (716) 4Z5-3753 Fax (716) 425-3835 ; 

OuL^ide USA & Canada: Triangle IMgital Services Limited 
223 Lea Bridge Road. London Tel OB 1-539 02 B 5 Fax 08 L 558 HI 10 ^ 


Circle 274 on Inquiry Card. 



EMBEDDED 

If you would like to.... 

□ Use poworfnl 3-MLPS l6-bit processing 

□ Drive graphics LCDs and keyboard 





Renegade Raises the Ceiling on 
486/50 MHz Speed and Power at 
Huge Savings. 


thif is the rnodiine with every feature yiHi've reodl about and wanted: 
Intel 80436 ftfoeeuor, T28K codie RAM, 8 Mb RAM, 1.2 Mb and 1 j 44 Mb 
floppy drives, a GIANT 340 Mb 13 ms IDC hard drive whh a 64K cache. 

But there's more - weVe added an |OI caching controller that lowers 
hard drive occess time to less than 0.3 msl Fifty time faster . And Itiis is 
superb Renegode quality os delivered te lending industry. 


✓ intel 80486 Processor 
I/256K Coche RAM 

✓ SMB RAM 

✓ 1.2MB 5.25’^ Drive 
i/ 1.44M6 3.5'' Drive 

200MB 15 ms IDE Drive with 
64K MulM-Sogmented Cache 

✓ 16-Bit VGA wllh 1MB / 

✓ 14'’Non-Interlaced 1024 

Color SVGA Monitor \ 

✓ 1 Porollef / 2 Serial Ports 

t/ 101 -Key Enhonced Keyboard 

✓ Microsoft Mouse 

✓ MS DOS 5.0 

✓ MS Windows 3.1 


YOU WON'T BEUEVE HOW MUCH 
YOU CAN GET FOR YOUR MONEY WITH 
A RENEGADt 4B6 CALL TOllFREE 
NOW FOR SPECIAl PftfCESI 

1 - 800 - 825-8086 

Quantities are Limited 




Circle 295 on Inquiry Card* 



* mmu 

* SIGNAL CDNDITIDIIINIt 
4 COMMUHICAFON 

i INDUSTRIAL CONTHDL 

* PC INSTRUMENTS 

* SCIENTIFIC SOFTWADE 
iMETRA^mE 


SENO TODtV FDillOUR FREE 2iS PICE KEIIHLEY METRIEVTE CA1ALDG 
440 MyiisStanilliil SitO., Tautilot.MA 0!TBDTtl:|000|«SO'i001l 114:903900 Faii:|Sliei0Se'O179 


Circle 262 on Inquiry Card. 


TTie Intelligent Solution For Data Acquisition 



DAP2400™ Data Ar/juisiiioit Pneessor™ 

ANALOG I/O ao MHk DSP with SRAM to 96 K 

DIGO'AL I /O DAPL^ Opemling System 

-ln[«U4 to KtOK swnf*-. per lottimmub 


•Outpala r* 250K samptes per , CuHtmn 

FFT and FIR-filleriiig eunnruindls b C 

Digitol Signal Pmceissmg at ID Mll^ 

16 MHs: CPU with ORAM to 512K 

Stud for FREE eatjilog. 

Or call us at (206) 453-2345 


LABORAraWESX 

2265 lieth Avenue NE 
Bellevue, WA 9*004 
FAX ( 200 ) 4534199 


Circle 264 on Inquiry Cord. 



• VOLTMETER 


• TRANSIENT RECORDER 




«is 


>- Gl 


» VSTQR tllOSCOPE 

♦ Spectrum ANALvzER 


^ i § w 

S -n Q 

® £ c In 


CALL for FREE demo diskette and 
information NOW; 
COMPLETE SYSTEM $449! 

TIEPtE engineering 

Tel: (31) 5106 238 Fax: (31) 5106 704 
Battensereed 2, 9023 AR Jorwerd 
The NETHERLANDS 


X o 
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Disk & Optical Drives • Diskeltes^uplicators 


Graphics TabletsM/lice^en Input • Keyboards • Laptops & kotehordrs 




Add a SCSI pod to almost any printer port witii our pocket-sized, 
self-contained MiniSCSi. Ideal for laptops, notebooks and 
systems which can't accommodate a standard SCSI interface, the 
MiniSCSi also lets you relocate SCSI devices ^ily. 

■ CD-ROM. hard disk, magneto- “fi«™/B»rr imassung Mma 
optical, SyQuest & Bernoulli support 

" SCSI tape support available "TIw neatest gsilgvlstlbeCD- 

• Retains use of [mllel port bom slum" 

• Powered by SCSI bus JenyPomdie. mmom 

■ Lightweight (only 2.5oz.) 

■ 2-vear parts & lator warranty 

■ Otte' SCSI adapters available 


Call: 510-770-1400 

Reseller Inquiries Welcome 


Tranlof Ltil. 

5415 Randatl Ptace, 
FremonlCA 94538-3151 USA 
(510) 770-1400-Fax: 770-9910 

r& TrqntCK Systvrts, LM. Ail product narns ^fle tradenwks or legi^ed iradonarks of Itwir re^saive oMWfs 


Ctrcfe 2lt1 on Inquiry Cord. 


NFW NEW 

SHARE A SIGEN 250MB PORTABLE 

TAPE BACKUP & REDUCE COST/USER 



No contTDEIer card requlnBil. Cannscts to parallfll port tnsta^ls in tiiar 3 minutes. 
Great for Laptops. 9.5 MB/mtn transf&r rate. 

Capacity 

60/100 MB 1/4" cartridge 
250/500 MB 1/4“ cartrkfge 
1200/2000 MB 4rTTm D/VT 

Supports 

DOS. OS/2 

^v\\\V Novell 286. 386 
NOVELL* Xenix 


Industry standard SYTOS Plus 
software and for file server based 
NLM and VAP Tapeware. 


:SIGEft 


Phnne (4aS) 737-3904 • Fax (40S) 737-3910 


Circle 273 on Inquiry Cord, 


Datapath 

Diskette 

Duplication 

Systems 

Get exactly the 
duplication system 
you need...today! 



■ Complete duplication equipment product line M Desktop 
Autoloaders ■ Extended Hopper "production" Autoloaders 

■ PC and Mac based ■ Expandable ■ Runs 3.5" and 5.25" copy 
drives simultaneously ■ Multiple formate including IBM^ Apple and 
Amiga M Standalone option ■ High-speed copy drives ■ High- 
performance ’‘commercial’* systems ■ Prices starting at $1995 

■ For more information, or to order* call 510-651 -5580 or 


FAX 510-651-7814 
® 1902 Datapath TechnolDgies, Inc. 


Data path 


Circle 252 on Inquiry Card* 


twiddler’ 

The mouse that can type! 

* Pocket-sized, hand-held 
mouse pointer with the full 
power of a lOX-key k^board. 

• Totally new, portable design: 
desktop-free mouse with 
touch-typable keyboard. 

* Use with or without your 
existing keyboard. 

• Reviewed in Byte, March 
1992, page 51. 

.$ 199 ^ l-f AriDYREY 

Call: l-800‘638-2352 ll cORPORATlON 

141 ML Sinai Ave., Mt. Sinai, NY 11766 


Circle 305 (RESELURS: 306) on Inquiry Cord. 





CUSTOM KEYBOARD PRODUCTS 

• Custom Key Imprinting—all brandsi 

• Custom Colored keys for IBM* DEC®, 

Wyse®* Key Tronic®* Cherry® and morel 

• Full color keyboard Ecmplaces made to 
your exact specrfications- 

• Custom and stock key top label kits for 
software support Sl languages. 

• Custom membiane <Sl fuU-travd keyboards. 

• Express turnaround services. 

• A total line of keyboard enhancements. 


CUSTOM HOTLINE 800 937-1337 

from leader in Keytop innovations™ RO. Box 230 • Dept. BYTE 

Corrtville, AZ 86325 

602 634'7515 

FAX 602 634-4620 


Circle 256 on Inquiry Card. 



Not yet. 

But check with us 
in mid *92... 


Up to 525 MB 

F OR LAPTO PS 

DOS •OSIUUi'WINDOWS 


Right BOWj we can install the 
capacity you need, from the small¬ 
est Toshiba notebook to the larg¬ 
est laptop. 

Our faster (12-25 ms access 
timeXhighei-apadty drives won't 
add bulk or weight. Some are even 
lighter than the original drives. 

Laptop Solutions' unique up¬ 
grade packages are thorough and 
complete. They'ie installed by ap¬ 
pointment only, with a guaranteed 
48-hour turn-around, mcluding24- 
hour bum-in and stringent testing 
to industry standards. 

FinaUy, you can put your laptop 
to work, die way you work! 

Quantity dUcouuts available. 

Circle 290 Ott Inquiry Card. 


Up TO 180 MB 

FOR NOTEBOOKS 



( 800 ) 683-6839 

Laptop Solutions, Inc. 


10700 Richmond Ave., #114 
Houston, Texas 77042 


Phone: (713) 789-0878 

FAX: (713) 789-8177 
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HARDWARE SHOWCASE 


Memory/Chips/Upgrades 


Memory/Chips/Upgrades • Misc. Hardware 


s 

m 


Why Pay More For Memory? 


mm 

ZMKxS-70... 
1 MB X 9-60... 
1MIX0-7O„.. 
IMBxMO... 


^MBx9-60. 

256KX36... 

2M0X3S.... 


1MB.... 

4MB 

2MB,... 

4MB... 


Canon 

LBPsn/aiiFvsirr 

ip$iir\ EPL’6flQCi 

Epswi EPL 7000 
Epstm 

Action Lasar 
Brothsr 
HL-1/4V/PS 
Brolfisr 
HL-flBan/BV 

Apple 4MB...... 

LaserWriter II, lINT.IINTX 

HPU5«rJetllP/^ 2Mi. 


2MB.. 

2MB.. 

2MB.. 

4MB,. 

2MB.. 


..$13 

UPTOP MEMOflY 

AST-EX. Notetook 

1 MI....... 

...,$42 

EVEflEX-Tempo 
TI-TraveliTtate 2000 

2MB. 

...,$36 

1 

$?5 


1 M0....... 

.$146 

Sharp-6220 

1 MB....... 

.$132 

HP^UC, PagstPC 


.$125 
.Call 


51 2K . 

C&mpaiq 


...Call 

LTE3a5sr20 

1MB. 

....$125 

LTELttB/20.5 

4MB....... 

2MB.. 

.,,.$191} 


4MB. 

„„$125 


BMB.. 

....$190 

....$135 

LTE/28S 

1MB. 

2MB. 

....$125 

SLT/28a 

1MB....... 

....iiaa 

IBM'L40SX^6X 

4MB... 

2MB 

.,.,$190 


4MB. 

...$170 


aMB. 


.$225 

..4115 


iippMJi/ino/niP 4MB,.. 

HP LaserJet 

2Me....... 

II. IIQ, 

4MB 

HP LaserJet lllsl 

4M0. 

T.l. Mlcrelaser 

IMS.. 

Sharp JX9500 

IMS....... 

OKI Usar OL4QO 

2M8....... 

0 lj 8 [»/a 20 

2M8....... 


4MB_ 

Panasonic; 

2MB....... 

KXP4429,44501 


KXP44S5 

2MB....... 


......il20 

..$185 

...„4175 

..$?S 

.$75 


....$12D 
....$135 
...521Q 

....$135 


Toshiba -TlOODSEA^ErraOOOSX, 
TIOMLE, T22M-SX, T2[X1SX£ 

2MB .... 

.. 

awiB..... 

Toshiba -T160D, TSIOCE, TSIMiSX, 
T3200SXC, T51O0. TS2M, C, T85B0 

ZM0. 

4MB. 

- 

BMB.. 


.$98 

..$169 

...i125 

...i256 

....$195 

...4289 

.4625 

.$99 

....$149 


....$109 

...410® 

,,.$375 


.,.$155 

...JESS 

..4540 


.,.$105 

.,,$179 

,.4175 

,..$389 


.....$19fi 


We any Memoiy forall clesWcHJ&, JaiJlops 
mitfitioDla, laser pnnters and wnrtistatiDns. 

We wilt beet any advertised price. 


Memory Pipeline (800) 262-7466 

Canada (800) 231 -SIMM JSA (805) 984-5683 


Circle 286 on Inquity Cord. 



WIMORY 

L]PGU,4Di: FOR 

De^klopa, LnptoiK, >otebookK, Lneier Printers 


IBM 

COMPAQ 

Hfi 

AST 

PANASONIC 

CANON 

TOSHIBA 

n 

JfP50N 

OKWATA 




KP8 flN I EKINA I lOJN \L 

11h W, RiL^ ivultt 15Z, CliMiiipliin, NY 12^19 

Fax: (514) 695-481J TeL (Sl4) 695-1559 


* iQ'Day Motiey'Saeir Gaunmea *■ S-VMfWammtyAlOQ^ C^it^hMyGaMranta^mUfiMi&tYProtiiictpi * 5% 
Orscttwjf lot Casft Psjmient.' + mSvfcttBrge (W Credit Cwd Psyjnef\tst + CorpwBiWwi!, UnivaraHy, tJffvwnmffM, PO'i 
Mcc^ed. * Veriwjt tiupplag optiais aveHabie. * Celt tor gpxiil pHcss on mmty /sradicJK iistod! * 0Aer 
spec\au\ pncea prOffuEts toCiude pwtssripf. toffi cartridges. frays feriHPfaswit WSHiBA & CiMtPAO 

HPiOffrDArAfsMfpriflllflfjs. t AfiieM 




Circle 299 (RESEULftS; 300) on tnqoiry Cord* 

i£~^- 1^ p“- r—r~~i r^'i 


20S9 CfiRvd«rt Axe., #330 Ssn Jase, CA 95134 

miiam 408-559-0603 



I MB SIMM 80ns $40 


jm 

PKGl 

Mm 

6hM 

2S8IJC1 

OfP 


^1.47 

mit4 

PfP 

KH 

>4,74 

IMk 1 

WP 

H.18 

>4.59 

2S6KJ[9 

SIMM 

ni.w 

>11.47 

IMi9 

SIMM 

^40,00 

>40,88 

JMi9 

SIMM 


5119.15 


4MB SIMM 80ns $130 

— mu™ CO-PROtlSMRS — 


Sa2B7-XL 

%2A5 

A1S87-2S 

>117.05 

S02S7-XLT 

mjis 

MD87'33 

>iM.71 

M387-SX2S H 20.75 

81D97-40 


M387-DXP 

>199,00 

2C87-12 

'MJl 

80487'5X 

H81,18 

2C57-20 

>70.59 


LOW 

WAREHOUSE 

PRICES! 


All Mercboii'ilise IDOli guDranfeed. Wi actepl VISA, MC, DIstover and lampimy 
PD'; wHh prkrr eppraval Prks, deliver % manuEpdiirer lubied to dipiihp. 
Mjnlmum oeder 5IG0.00. Refarni require RMA: iwn-deleciFve reium satiiHl 1c 
1SS lEsIndkiig fee. 


^ Q 
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Circle 25S on Inquiry Cord. 


ICs 


PROMPT DELIVERYI1I Same day shipping (usually) 
Quantity one prices shown lor April 19, 1992 


Memory for almofit ALL computers 80486, SO MHz S700 _ 


DYNAMIC RAM 

4M floflid lor hp Lhs w/2Me $125,00 


t " 

SIMM 

4Ux9 

70 ns 

137,00 


SIMM 

IRAxO 

40V1S 

00.00 

in 

SIMM 

1Mk9 

53718 

05.00 

SIMM 

1Ux9 

eons 

47,00 

IS 

SIMM 

1Mx9 

Sens 

30.00 


4 Mbit 

4Mk1 

eons 

22.00 

■CJ 

4 Mbit 

1M]t4 

50ns 

22.50 


1 Mbit 

1UK1 

70 ns 

4.50 

412B6 

250Kx1 

00 ns 

1.75 

& t< 

^ 442Bfi 


aons 

4.55 






*5 

OPEN B 'A DAYS, 7‘30 AM^:0Q 


4464 64Kx4 icons 

EPROM 

D2aF010 12 SKXS ISO ns $24.00 

27C1QOO IZBKkb 200 ns 6.3Q 

27C512 MKxa 120ns 4.75 

2712B iflXxa 25Dns 2.85 

STATIC RAM 

IMbIt 129KX6 R««l $21,50 
62250LP toKkS 100 ns 5,60 


Sat del. on Fed-€x ordena. receivecl by: 
Th: S-2 1-4 RM $6^ fc P-1 1 lb $17.00 I 

FED-EX COD 4$€.00 


MICROPROCESSORS UNLIMITED, INC 

24,000 S, Peoria Ave.. Beggs, OK 74421 

I MoisterGBrdA/ISA or UPS CASH GOD • No minimym order. 918 267-4961 


$1 (or pMkin^ msterlals. Shipping wnt msorance ejctrsi. 


Circle 263 eti Inquiry Card. 


Breaks the 4-Color Price Barrier 
with the Hardware/Software Showcase 

See how affordable it is to advertise to BYTE's 
500,000 computer professionals in this section! 

■ 

Call for more advertising information: 

(603) 924-2695 or (603) 924-2598 


Circle 277 on Inquiry Card. 

SCSI 

1 

BUS EXTENDER 



CALL TODAY 


Coeditioni and Regenerates SCSI Hus 
Isolate Noisy Cables & Peripherals 
Extend Distance to Peripherals 
Increase SCSI Bus Performance 
Supports “Fast SCSr (10 M%tes7sec) 
SCSI 1 and SCSI 2 Compatible 
No additional software required 

$ 295.00 

1 - 800 - 624-6808 


QApnjSD Concepts 


30 OAY JWOWEY aSOf QtmANJ^ 


APPLIED CONCEPTS, INC. 
5350 EasLMate Mali 
San Diego. CA 92121 
TEL 619^53-0090 
FAJL^ 619-453^6715 


Circle 245 on Inquiry Cord. 


REDUCE PC FAN NOISE BY 98%... 

THE SILENCER is an etedronlG device which nriDnitofs (he ietemal teirperalure within 
ycuf PC/Laser Printer and reduces (he fans speed [and noise) to ensure proper cooling 
is achieved - BUT NO MORE...Typical noise reduction is 80% to 98%... 

Easy to install; Exiillnn fail-safe, and 3 year warranty. THE SILENCER has to be heard 
(or not) to be tully appreciated. Take advantage ol cur 30 DAY NO RISK TRIAL 
(]FFER.. .and to in llie thousands ol PC users worldwide who now enjoy THE SIIINCER. 

Mini-12Vl}C Slleneer...... $69.95 

Fail-Sale DC-Siiencer........ 99.95 

Laser Printer Silencer.... 99.95 

AC-Fan Silencer.... 99.95 

To Order Call I^OO-SILENCE 

QUIET TECHNOLOGY INC. 

P.O. Box 18216 
West Palm Beach, FL 33416 

Dealer Info./Faxr 407/683-6200 



Circle 283 on Inquiry Card. 




























































































































Mu/f/merf/a • Printers/PloUers • Programmable Hardware 


Programmable Hardware 


The Printer Sharing Works 

PrintCube 



^ Starting at $295, guaranteed high 
performance printer 5haring, 
Connect any combmatjon of PCs, 
Macs^ HP mini% DECs, or LANs 
hundreds of feet away using low 
cost 4 wire telephone cables. 

Three desktop PrmtCube nnodeis for 
sharing any two printers, including 
Wilco's powerful Fax-Printer system. 
Eight plug-in LaserCards for snaring 
HP LaserJet 11, III or liiSI printers. 

^ More than 10,000 systems installed,' 


Cali Wilco AMS 
800 - 854-6548 

ISfea^roup PrintilTig arid Faxi^ Spiutipns 




Circle 294 on Inquiry Cord* 


Universal Programmer from $745 

" Prtygrams and Tests over devices 

■ Memory (up to SMB), FLASH, SERIAL 
EPROMs. All Intel/Signetks MlCRQs; 
Motorola 7D5, Cll; PLDk AMD MACH, 
PALCE; LATTICE GALs, LS11032; ALTERA 
6XX, 9XX, 18XX; NS MAPLE, GAU; 
CYPRESS MAX, C17361 

• Universal PLCC adapter (up to 84 pins) 

• Gang Adapters for Memory; Micro, 
PCMCIA cards 

• Up to 104 fuEy protected pins; lOOW PS. 

• Standard paralkl printer port 

• Fully inte^ted Algorithm Devdopment 
Language allows users to add/change parts 

•TrueState Machine Testing capability 

• True full Selfulibration Diapiostics 

■ Certified by all major device manufacturer! 


Low Cost Programmer from $345 

• 32 pin E/EPROMs to 4MBytes, Flash EPROMs, Intel Micros 

• Gang Module {4 sockets). Motorola Micros Module 

• RS232 interface; internal eraser option; Stand-alone capability 


InteHigent Rom Emulator from $395 

• "'In-Circuit-Emulator" type features: Address Compare (with 
HALT output), Address Snapshot, Trigger Input, Reset Output 

• Standard parallel Printer Port (64BCbytes in 10 seconds) 

• Stand-alone operation (rechargable NiCad battery) 



750 N, Pastoria Ave. Stmnyvale, CA 94086 USA 
Tel: (408) 730-5511 Fax: (408) 730-5521 


Circle 246 on inquiry Card. 



BVTE 

Breaks the 4-Color Price Barrier 
with the Hardware/Software Showcase 

See how affordable it is to advertise to BYTE's 
500,000 computer professionals in this section! 

■ 

Call for more advertising information: 

(603) 924-2695 or (603) 924-2598 


IEEE 488. 




Hardware for IBM PC/AT, Micro Channel, 
Sun, Macinlosh, DEC, and NeXT. 




Soft(;vare for DOS, Windows, UNIX, VMS, 
menu- and fcon-driven environrnents. 




^ IEEE 488 ej(lenders, analyzers, 

converters, analog I/O, and digital 1/0- 

, Call for your free IEEE catalog 


iiivuniv 


iOtech 


IOtech, Inc, • 21 6.439.4091 • Fax 21 6.439.4093 


Circle 257 on Inquiry Card* 
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200 MHz Logic Analyzer 


• 400 MH7 

max sampling rate 

• up to 128 channels 

• 16K samptes/channel 

• 16 level triggering 

• Variable threshold voltage 

• Sophisticated triggering 

• FREE software Updates 


$799-LA12100(100MHz) Price is complete. 

$1299 - LA32200 (200 MH2-32-ch,) Pods and software 
$1899 - LA32400 (400 MH2-32-ch.) included. 


Universal Programmer 


PAL 
GAL 
EPROM 
FLASH 
EEPROM 
PROM 
87XXX... 

•16V8, 20Ve, 22Vf 0, GALs *16 bit EPROMs 

2, 20FIA10, ISVI0 GALs -Byte SpfJl/Merge (16 A 32 bit) 

*27 16-27040 EPROMs OEDEC, II^TEL HEX, Motorola Hiss 

«fiTxx3( MECRDs •Dallas NV8 RAM programming 

•EEPRQMs (Ind- 8 pin serial} 'FREE software updates on QB8 





Call - (201)808-8990 
Link Computer Graphics, Inc. 

369 Passaic Ave., Suite 100, Falrfsald. NJ 67004 FAX: 606-8786 


Circle 261 on Inquiry Cordi 
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HARDWARE SHOWCASE 


Programmable Hardware 


Tape Drives 


EPROM EMULATOR / PROGRAMMER 

• High powemi aiid versatile unit combines an emulaloir with a programmer to 
allow one step firmware design or trouble 
shooting. • Operates with any computer or 
termhial using RS‘232 port. • Emulates, 
programs, copies and verifies 2716-27512 
EPROMS and 2816-28256 EEPROMS (no 
eraolation), • Ea^ to master emulation & 
programming features. * Battery backed up 
memory allows unit to auto-ran user^s firm¬ 
ware on startup^ • Sraple to use byte ejt- 

cbange feature allows microprocessor register dumps and user break points, • 

Ideal development or service tool for multi processor usersK • Ugbt weight and 
portable unit easily fits in tool box or brief case. 


an emulator with a programmer to 



Phone: 902-468-5911 

Fax; 90 ^ 468-5912 


$499 

OMNITECH ELECTRONICS INC. 


10 Akeiiey BM., Dartmouth, Nova Scotia, Canada B3B 1J4 


9 Track/3480 Tape Subsystems 
1/4" DAT 8mm Optical 


• Best Quality 

• Lowest Prices 

800/1600/3200/6250 BPI 

CALL 1-800-886-4827 


A 





Laguna Data Systems 

23151 Alcalde Drive, Suite B-3, Laguna Hi lb, CA 92653 
Tel: 714-586-3010, Fax: 714-586-5538 


Circle 291 on Inquiry Card. 


Circle 260 an Inquiry Card. 


UNIVERSAL PROGRAMMER, EMULATOR, & TESTER 
TUP-400 $745.00 ?VEW 

TUP-800 $645.00 

■ biproved hjmlwMie ard aoftwan^. 

■ The most c«np1ete PC-tased Uroversa] PrograinTnef, 

Program FLD (PAU GAU FPU EPIJ), PEEU MAX, 
MACH.), E(E)PROM, (up to 16Mbit), Flash EPROM, 
BPROM, FROM, MFU (B7XX, mx ZB, PSD901, 

P1C16XX, TMS32DEXX, UFD75PXXX, HD637XXX. 

m CovEta D1F,PLCC, QPP, SOP, and PGA with 8 to 64 pirn 
Gang ProgfliranEng adapliirs avaOabk alw. 

■ EPROM EMULATION apahilily. 

■ Teste digilat IQ and DRAMs (SMM/SIP adaptor a valUhle). 

■ Free so^amupdatoA and ww devbce added upcm nquesL 
9 KZ MajiuJacturers' appmval. 

■ Tyear wairpunty, W^ay fniWi^-badi guaiantoe. 
CAlLtODAY FOR MORE INFORMATION. 

PiitdbDtiiEsiiT vretcDinel 




Tribal Microsystems Inc. 

443a» S. GRIMMEfl tLVD.. FREMONT. CA94538 


Tel (510) 623-8859 
FAX (510) 623-9925 


Desktop d-Track Tape Subsystem 
iH-selling 9-1rack system on desktop. 



Qualstarb low cost 1/2-lrich Q-track Streaming 
tape systems bring full Ai\lSI data Interchange to 
IBM AT. Pa/2 Of Macintosh, giving your micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer in the world. 

Systems include DOS or Xenix compatible 
software, coupler card and i^bles. High reliability 
1600 or 6250 BPI oapahitity may be used tor disk 
backup as well as data Interchange. 


Call os toDaf! For details and 

/// iOt ^TOD lo (S18) 882-4081 

Phone (818) 882-5822 

9621 Irondale Ave., Chatsworth CA 91311 

ise Oualstar Corp. 

All product and carnp^ny names and iradefnarka ara tha axcluslve propany off thek respaUiva owners. 


Circle 275 on Inquiry Card (RESELLERS; 276)* 



SUPERPRO^ 

now $599 (US only) 


Over 2,000 devices, desktop 
programmer for your IBM PC 
with high speed & reliability 

■ Easy to use manu divan Seftwaia. 

• Unlvetoal programming (or EfE)PROM, 

Rash E{E)PflOM, Bipolar PROM. PAL, FPL, 
PEEL, GAL E(E)PLD, A WKcrocontraHer, etc. 

•Test TTUCMOS logic ICs, A memory 
{ORAM/SRAM). 

• UfB lime Inee Soliwane updates on BBS 
3, lecMcal supporl 

• 1 year Hardware warnanly 4 30 day 
money back guarantee. 

• Developed & made In Ll.3 A 

• Call lof demo disk. 

Distributors are welcome 11 


EPROM progmnnmer 

• ROM MASTER: $149 
Low Gost univof sal programiT>er 

• UNJPRO: $399 

76 ^ San Aleso Avsnue SunnyvaJo, CA 94 US 6 

(408) 745-7974 

FAX 745-1401 BBS 745-7256 

XEITEK 


Circle 279 on Inquiry Card. 



MICROCONTROLLERS 



.CP.ign.niiNt •““Sn' 

• Data Acguisition ' ^ ° ^ ^ 

.control/Test ’ 

Display Modules 

Use Qur Litllfl Gianl^ and Tiny Glant^ miniatiire 
controllers to computerize your product, plant or test 
department. Features builMn power supply, c 
to 48+ lines, serial m (RS232 / RS4flS), A/D 
to 2D bits, solenoid drivers, time of 
backed memory, watchdog, field wiring 
X 40 LCD with graphics, and morel Our $195 interactive Dynamic C™ makes serious 
software development easy. Vou'ra only one phone call away from a total solution. 


Z'World Engineering 

1724 Picasso Ave.. Davis. CA 95616 (916) 757-3737 Fax: (916] 753-5141 

Automatic Fax: (916) 753-0618 (Call from yaurfax, request catalog #18} 


AAA nvTt? . rtrwc looo 


Circle 280 on Inquiry Card. 


Circle 268 on Inquiry Card. 

PC 9-Track 
&3480 

^ Widest choice of solutions 
l/ Modern desktop subsystems ? 

•/ Plug-and-play^ easy to use 
l/ Comprehensive software 
l/ Excellent service and support 

Call nozvformore infonnation 


and a free catalog. 



iinitiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiii uj m 


in Europe cali: 
49-6172-35027 
fax: 49-6172-3502B 

PH: 619 571-5555 FAX: $19-571-0982 


Circle 265 on Inquiry Card. 































































Books/Publicaiions • CAD/CAM 


CAD/CAM • Communications/Nelworking • Data AcquisHion • Database 


cruno$ iTCO 

Kju>$ H U (ouuro 

dhscoun"^ 


No clubs, memberships, or cards to return. Just the books you 
want at really great prices! COMPARE 

Cali toll free for titles you don't see or to get catalog! List Ours’*' 
Windows 3J Secrets, IDG, 980 pgs, 3 disks, 20% off 39.95 31.95 
Windows Systems Programming, Abacus, 744 pgs.l disk 39.95 34.05 
Maximizing Windows 3, NRP, 720 pgs, 1 disk 39.95 33.95 
Running LANtastic. Bantam. 608 pgs 27.95 23.85 

Borland's C+-f Program'g for Windows. Bant..864 pgs 29.95 25.55 
Quattro Pro in Business. SAMS, 400 pages, 1 disk 29.95 25.55 
ObjectVision Developer’s Guide, Bantam. 640 pgs 26.95 23.05 
Clipper 5: A Developer's Guide. M&T, 1349 pgs, 1 disk 44.95 38.20 
Paradox 3.5 Power Prog Tech, IDG. 754 pgs. 1 disk 39.95 33.95 
Windows 3.1 Prog Ref-Vol 1-4, MSPress,2280 pgs 122.80 104.38 
Using Visual Basic, Addi.son-Wesley, 432 pages. 1 disk 34.95 29.85 
Norton's Windows 3 Power Program'g, Bant., 960 pgs 29.95 25.55 
DRDOS 6.0 Complete, Abacus, 840 pgs, 1 disk 39.95 33.95 

^4uk^3^2^£crbiM»|j^J^hi^in^^allJorj^hc^hippin^alcsoijic^iilaJo^ 


BOOKS FROM; IDG. Peachpit. Osborne, QUE, NRP.Bantam. 
Windcrest, Hayden, Brady, MIS:Press, Sybex, Sams. Microsoft. 
Yourdon, TAB. Microtrend, Abacus, M&T, Prentice-Hall, Waite 
Addison-Wesley, Wordware, McGraw-Hill and many others. 


CompuBooks | 


The Discaimi Computer Book People 

Route 1, Box 271-D 
Cedar Creek, TX 78612 


Order Line (800) 880-6818 


Hours: R AM • 5 PM CST Mon lo Fri 

Voice line 512-321-9652 


GO CBK 24 hrs.on CompuServe 


en 


Circle 287 on Inquiry Card. 


What have 

Mercedes, Motorola and 3M 
in common? 

They all make high-quality products. 
And they all use our PC Board Software. 


^ EAGLE 2.6 

Schematic • PCB Layout Editor • Autorouter 


Many many other well-known 
big companies as well as middle- 
sized and small businesses use 
EAGLE for designing their PC 
boards. Why? 

□ Unlike many other PCB 
programs, EAGLE has virtual¬ 
ly no limitations. You can 
design any board on your AT 
compatible computer which 
can be manufaaured. 

□ EAGLE is very low priced and 
already with the first layout 
you will receive an immediate 
return on your investment. 

□ EAGLE is very easy to under¬ 
stand and to use. This again 
saves you money. 


What do experts say about 
EAGIE? 

The Dec. 91 issue of EDN listed 
EAGLE as one of the best 
products of the last six months. 
Electn>nics World + Wireless 
World: “...it will quickly become 
the sort of tool that you cannot 
live without..." 

But we want you to find out 
yourself. Call for our working 
demo which comes with the 
original manual. 

EAGLE Demo $ 12 

EAGLE Layout Editor $399 

inc. drivers and libraries 
Schematic Module $399 

Autorouter Module $399 



To order call toll-free 1-800-858-8355 

CadSoft Computer, Inc. • 801 S. Federal Highway 
Delray Beach. FL 33483 • Fax (407) 274-8218 


Circle 304 on Inquiry Cord. 



( 800 ) 742-6809 


HiWIRE II Schematic 
and PCB Software 

With support for ex¬ 
panded and extended 
memory. HiWIRE II can 
handle your most de¬ 
manding schematic and 
PCB designs. The unique 
HiWIRE II editor allows 
you to display and edit 
schematics and PCBs 
simultaneously, using 
the same commands for 
each. HiWIRE II is$995, 
and is guaranteed. 

Call (800) 742-6809 
or (317) 448-1903 


Circle 278 on Inquiry Cord. 



EM320 

na n □ H □ □ B 


DEC VT320 Emulation for Microsoft Windows 3.0 

• 132 column display * Automatic window sizing 

• Cut and paste • Double high/wide characters 

• Kermit file transfer • LAT or TCP/IP support 

• Windows style help • Modem dialer/Phone book 

• Local or ANSI color • Command language 

Diversified Computer Systems, Inc. (303) 4479251 
FAX (303) 4471406 Tektronix 4105/07Emulation also available 


Circle 253 on Inquiry Cord. 

WEATHERLINK 

The Ultimate In Weather Monitoring! 

• Create dally, weekly, monthly, yearly plots 

• Compare two weather conditior^s on the 
same graph 

• Plot two days, weeks, months, or years 
on the same graph 

• Store data for up to 4 months before 
transferring to the PC 

• Monitor conditions at remote locations 
using a modem 

The ultimate in weather monitoring systems, Weatherlink works with 
any of Davis' weather stations to bring the weather to your PC! 

• IBM compatible, 640K RAM required • Hercules, CGA, EGA, and VGA 
Call Today: 1-800-678-3669 M-F 7 a.m. to 5:30 p.m. Pacfic Time 
30-day money-back guarantee • M/C and VISA • FAX 1-510-670-0589 • BY818U 

DAVIS INSTRUMENTS 3455 diablo ave., hayward, ca 94545 

Circle 301 on Inquiry Cord. 



PAPER 





fast affordable data entry! 


OCR, OMR, hand print recognition software^^ 
Scan and recognize using Windows ODE . ^ 

Works With Visual Basic ObjoctVision and Others ' 

HP, Microtek. Pentax, Fujitsu scanners and fax modemsl 

Datacap Inc. 914 347‘‘7133 Fax: 914 347-7136 


Circle 251 on Inquiry Card. 
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SOFTWARE SHOWCASE 






















































SOFTWARE SHOWCASE 


Graphics • Mathmalical/Slatistieal • Programming Languages/Tools 



Education • Engineering/Scientific • Graphics 


EARN YOUR COLLEGE DEGREE AT HOME 



In CTonnpiatei* Science 


Get ttie opportunity and earning power a college degree confers—without 
leaving home and without spending thousands of dollars. 

• Approved for tuition reimbursement by leading corporations 

• ALL COURSES BY CORRESPONDENCE 

• Most courses interactive AMERICAN 

• Approved Ada course available JIN^STITU^ 

• Qualified instructors available on telephone help lines COMPUTER 

Phone: 1-205-323-6191 • FAX: 1-205-328-2229 SHENC^ 

2101 BYX Magnolia Ave. • Suite 200 • B'ham, AL 35205 ihck^nnp 


ROMboy 


Low Cost, Reliable, High 
Quality ROM Emulation from 
the Creators of PROMi 

• Emulation of up to 1 Mbit ROMs (4 MtMt ■ soon) 

■ Supports any ROM type (DIP or PLCC) 

• Supports high speed ROMs 
• Supports any word size up to 2048 btts wide 
• Host software lor DOS. Unix, Mac. VMS 
• Battery backed memory 
• Intelkgenl micro-controller based unit 
• SMT CMOS layout lor robustness 
• Tiny size: 2.6’ x 3.£" x 0.9" 

• Unbelievably low price! S205 

ROMboy... 

from ttie authority In firmware development tools 


Orders; (614>47M113 
West (415)750-0219 
FAX: (614)475-6671 


s 


Grammar 

Engine 

Inc. 



Circle 302 on Inquiry Card. 



Perfect for research papers. 
See page 80 in the December 
91 issue of Byte. 30-Day 
Money-Back Guarantee. 


New 

Bibliographies 
in Seconds! 

A powerful database that works 
with WordPerfect and MS Word 
for DOS, Windows and the Mac. 

Niles and Associates, Inc., 

2000 Hearst Ave. Suite 200 
Berkeley, CA 94709 

1 - 800 - 554-3049 


Circle 285 on Inquiry Card. 


TURN YOUR PRINTER INTO A 
PEN PLOTTER 

FPLOT™ lets you use your printer as a pen plotter. You get fast, high resolution 
plots with FPLOT. If you use a CAD or graphics program, you can use FPLOT to 
produce your plots with the full capabilities of your printer. 


• Supports most dot matrix, laser, and 
ink jet printers 

• High resolution output, no jagged 
lines 

• Faster than pen plotters or most laser 
built-in and cartridge emulations 

• Screen preview with zoom and pan 

• Supports background plotting 

• Device driver mode plots from Inside 
your graphics program 

• Stand-alone mode for fastest plotting 


FPLOT CORP. 


' Plot multiple plots with a single 
command 

Lets you control line thickness 
' Full color plotting support 
Plot large plots on wide carriage 
printers, or as a mosaic 
Compatible with most CAD 
and graphics programs lw 
100% emulation of the gllAOO 
HP 7475A pen plotter ^ 11 ^ 
4^S&H3.00 


24-16 STONWAV STRETt. SUITE (>05 
.ASTORIA. NEW YORK 11103 
(THf) .STS-aSOS 


FLOW CHARTING 3 

Powerful new features - for greater 
speed, flexibility, and ease-of-usel 
•Single-page, multi-page or canvas 
charts - portrait or landscape 
•Custom fonts support high resolution 
laser and 24-pin dot matrix printers 
•35 standard shapes, 10 text fonts 
•Suggested retail price: only $250 
See your dealer today! or, 
for a "live" interactive demo disk, 
call: 800-525>0082, ext 1218 
International: 408-778-6557, ext 1218 
fax: 408-778-9972 

PATTDN&PAnDN 

Software Corporation 





Circle 266 on Inquiry Card. 


Cross Assemblers, Simulators, 
Disassemblers 



Processor Families: 

8051 8096 8048 

Z80 64180 6301 

6805 6800 1802 

6811 6502 68k 

8085 6801 Z8 

Join Thousands of Satisfied 
Customers Worldwide. 


Call: 

PseudoCorp 

716 Thimble Shoals Blvd., Newport News. VA 23606 
Tel: (804) 873-1947 • Fax: (804) 873-2154 


Circle 267 on Inquiry Card. 


^ Make this your “leap” year with 

jnrP® Statistical 
Discovery Software 


VMP. 
from the 
SAS 

Institute, 
is the most 
surprising 
Mac 

product in 
years... with 
the most 
helpful 

Mac interface of all the statistics programs 
and one of the best interfaces ever produced 
for scientific software. It's nothing less than 
dazzling. ” 

MACWORLD 

Call today for a free demo disk and Points 
of Interest from the leading name in data 
analysis software...SAS Institute Inc. 

919-677-8000. Fax 919-677-8166. 

JMP is a registered trademark of SAS Institute Inc. 

Copyright © 1992 




am RVTPr • niwr? lOQ? 


Circle 254 on Inquiry Card. 


Circle 269 on Inquiry Cord. 

























































A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER'S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 

Effective January 1,1992. 

RATES: 3 issues-$625 6issues-$600 12 issues-$525 13 issues $500 
Prepawient must accomp^y each insertion. VISA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers 


must furnish typewritten copy. Ads can include headline (23 characters 
maximum), descriptive text (250 characters is recommended, but up to 350 
characters can be accommodated), plus company name, address and 
telephone number. Do not send logos or camera-ready artwork. 

DEADLINE: Ad copy is due approxirriately 2 months prior to issue date. For exam¬ 
ple: Ntovember issue closes on Septernber 8. Serxl your copy and paynient to 
BUYER'S MART, BYTE Magazine, 1 Phoenix Ml Lane. Peterborough, NH 03458. 
For more information calll Margot Gnade at 603-924-2656. FAX: 603-924-2683. 


ACCESSORIES 


ACCOUNTING SOFTWARE 

1 

BAR CODE 




RADIOACTIVE? 

Plot ionyourPCvwthTheRM-eORADIATKJWiyKJNn’OR 

Serial or pnHer port. Detects; ALPHA • BETA • GAMMA • X-RAY. 

MkToRJCXIO tirnes the resoMion of sMndant getger couriters. 
ExoeHenl tor traclong RADON GAS. Find sources. New; Version 2.8 
VVMDOWS, Ptot • Background • Cosrnic Rays • Clouds • Foods 
CallWiite tor PC MAGAZINE review. • TSR • GM Tube 
VISA/MOEURO Ptione orders. Not satisfied? FtJ refund. 

800-729-5397 or Tel/Fax: j302) 655-3800 

Aware Electronics Coro. 

P.O.Box 4299. Wilmir^, DE 19807 $149.50 


UNBEATABLE TRIO 

THE BUSINESS MANAGER SI M.99/netwl(/S239.99 
The most Integrated acoounitng system available. Tracks 
sales, quotes. Inventory, and prints invoices. 

PAYMASTER PAYROLL ACCOUNTING Single $79.95 
Makes all deductions & prints payroll checks & W2 reports 
THE ORDER CENTER $99.99/netwk/$139.99 

Pop-up wirxiows show inventory, quantity, price and back 

PIEDMONT DATA CORP. 

5611 Monroe Road, Charlotte, NC 28212 
1-800-343-3210 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters to your 
program. Print from ANY MS-DOS language. Bar 
codes: UPC. EAN. 2 of 5. MSI, Code 39 Epson. 
Okl. IBM dot matrix text up to 5<“. LaserJet up to 2". 
Font cartridges not required. $179-$239. 30-day 
$$ back. 

Worthington Data Solutions 

4t7'A Ingalls St., Santa Cruz. CA 9G060 

(408) 458-9938 (800) 345-4220 


AUTOMATION 


CUT RIBBON COSTS 

Re-ink your printer ribbons quickly and easily. Do all 
cartridge ribbons with just one inker! For crisp, black 
professional print since 1982. You can choose from 3 
models; 

Manual E-Zee lnker-$39.50 

Electric E-Zee lnker-$94.50 

Ink Master (Electric>-$189.00 

1000s of satisfied users. Money-back guarantee. 

BORG INDUSTRIES 

525 MAIN ST.. JANESVILLE. lA 50647 

1-800-553-2404 In lA: 319-987-2076 


DISTRIBUTED PROCESS CONTROL 

Real-Time Plant Automation SCADA. Online control 
specification, dynamic plant mimics, alarm processing, 
trends, data archivirrg. reports, recipes, process overview, 
simulation faciities. Modbus I/O drivers and I/O spedficalions 
Included- Demo system $50. Full system $750. (Contact Dr. 
Etienne de VHliefS at; 

VW PROCESS AUTOMATION 

P O. Box 695, ParklarKfs 2121, South Africa 

Tel/Fax (♦27)-11-646-8298 


BAR CODE READERS 

Keyboard emulation for PC/XT/AT & PS/2’s, all 
clones and any RS-232 Terminal. Transparent to 
your operating system. Available with Steel 
wands. Lasers, Slot & Magstripe Readers. Same 
day shipping. 30-day money-back guarantee. 
One-year warranty. Reseller discounts available. 

AMERICAN MICROSYSTEMS 

2190 A Regal Parkway. Euless, TX 76040 
(800)648-4452 (817)571-9015 FAX (817) 685-6232 

Inquiry 701. 

BAR CODE 


KEYBOARD, VIDEO, MOUSE 

Extension with EXTENDER 

Splitting with COMPANION 

Switching with COMMANDER 

Boosts signals up to 600 feet. Control up to 96 PCs 
with one keyboard and monitor. 

CYBEX CORPORATION 

280OH Bob Wallace Ave., Huntsville. AL 35805 

Phone: 205-534>0011 Fax: 20S-534-0010 


LABELING SOFTWARE 

On EPSON, IBM. OKI dot matrix or LaserJet. Flextttle 
design on one easy screen. Any format/size. Up to 120 
nelds/label. 18 text sizes to 3‘'-rBadable at 100’. AIAG. 
MIL-STD, 2 of 5.128. UPC/EAN, Code 39. File Input & 
Scanned logos/symbols (PCX)—$279. Other programs 
from $49. 30-day $$ back. 

Worthington Data Solutions 

417-A Ingalls SL, Santa CniZ.CA 95060 
(408) 458 -9938 (800) 345-4220 


BAR CODE PRINTING SOFTWARE 

• MS/PC DOS SYSTEMS 

• 9 & 24 PIN DOT MATRIX 

• H-P LASER JET/PLUS/SERIES II 

• MENU-DRIVEN or MEMORY RESIDENT 

• CODE 39.1 2/5. UPC A/E, EAN 8/13 

• BIG TEXT & BAR CODE SOFTFONTS 

AMERICAN MICROSYSTEMS 

2190 A Regal Parkway. Euless. TX 76040 
(800)648-4452 (817)571-9015 FAX (817)685-6232 

Inquiry 702. 



TAKING MAC OVERSEAS? We’ve Got 

220V/115V Converters 

Alt Wattages 

Your Converter & Cable Connection Source! 

Cables • Books • Computsr Battsriss 

No. Caittomia's Largest *1n-Slock* Computer SuppAes & Parts kwentory 

(800) 321-4524 (CA) 

(800) 548-7135 (US/Can) 
ELECTRONICS PLUS Inc. 


BAR CODE READERS 

For PC, XT. AT, & PS/2, Macintosh, and any RS- 
232 terminal. Acts like 2nd keyboard, bar codes 
read as keyed data. With steel wand-$399. Top 
rated in independent reviews. Works with DOS, 
Xenix. Novell, Alloy. -ALL software. Lasers, 
magstripe, & slot badge readers. 30-day $$ back. 

Worthington Data Solutions 

417-A Ingalls SL. Santa Cmz. CA 95060 
(408) 458-9938 (800) 345-4220 


PORTABLE BAR CODE READER 

Battery operated, handheld reader with 64K RAM, 54 key 
keybo^, real-time dock. 2X16 LCD display, and buNt-in 
calculator. Supports WAND, CCD. and LASER. BuHt-in 
program generator supports multiple programs and 
data files. Interfaces to PC & PS/2 keyboards. RS-232 
terminals, and HAYES compatible modems. 30‘DAY 
MONEY-BACK GUARANTEE 

AMERICAN MICROSYSTEMS 

2190 A Regal Parkway. Euless, TX 76040 
(800)648-4452 (817)571-9015 FAX (817) 685-6232 

Inquiry 703. 



HEWLETT PACKARD 

Buy - Sell - Trade 

Laser Jet IlhlD Color Pro (7440) 

Laser 2000 2 Meg/4 Meg upgrades HP-7550A 

Desk Jet Draft Pro DXL/EXL 

Rugged Wrrter Draftmasler Wl 

Electrostatic Ptotters C1600 (D Size) fC 1601 (E Size) 

Science Accessories Corporation Sonic Digitizers 

36" X 48- (2750) SCT x TT (3175) 

T. E. Dasher & Associates 

4117 Second Ave.. S. Birmirtgham. AL 3S222 

Phone: (205) 591-4747 Fax: (206) 591-1108 
(800)638-4833 


PORTABLE READER 

Battery-operated, handheld reader with 64K static 
RAM, 2x16 LCD display. 32-key keyboard, Real- 
Time-Clock. Wand or laser scanner. Program 
prompts and data checking through its own key¬ 
board. Easy data transfer by RS-232 port or PC. 
PS/2 keyboard. Doubles as On-Line Reader. 30-day 
SSback. 

Worthington Data Solutions 

417-A Ingalls St, Santa CJniz. CA 96060 
(408) 458-9938 (800) 345-4220 


BAR CODE READERS 

Complete line of bar code reading hardware and software 
for PC/XT/AT/PS/2 & terminals. Reads all major 
symbologies (39,12/5, UPC/EAN). Laser scanners, badge 
slot & mag stripe readers. We can atssist in any stationary 
or portable application. 30-day $$ back. 1 year warranty. 
ReseHer discount. We speak SpanIshI 

BARCODE INTERNATIONAL SYSTEA4S 

9190 Palm Canyon Dr., Corona, CA 91719 
(714) 277-1917 FAX: (714) 277-1005 

Inquiry 704. 


Inquiry 707. 
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BAR CODE 


BAR CODE 


CAD/CAM 


READ BAR CODES! 

KNOW-WEDGE Laptop Edition 
Complete svith Wand only $199.CX). 

For alternative hardware or software solutions 

CALL 

COMPUTER RESOURCES GROUP 

629 Silverdale Dr., Claremont. CA 91711 
VOICE: (714) 624-8734 BBS: (714) 626-1054 


Inquiry 708. 


BAR CODE WEDGE & WAND: $188 

(Lilt $300) AGGRESSIVE PRICINGI. -Sonware-transparert PC 
KEYBOARD EMULATION WEDGE DECODER autosatocU all 
populBf bar codes, with STAINLESS STEEL, RUBY-TIP WAND 
(RS-232 add $30) MAGNETIC STRIPE readars/writars. 
PORTABLE READERS. OPTICAL MARK (test form) readers. 
TIMECLOCKS & facSily entry security. LASERS, CCD scanoars, 
slot (badge) readers, NETWARE (or bar code printing. Reseler 
discounts. 30-day money back. 

DATA HUNTER 

6181 Medford, Huntington Beach, CA 92647 
(714) 892-5461 _ Fax 714-892 9768 


Inquiry 709. 


Inquiry 710. 


PC BAR CODE SPECIALISTS 

Bar code readers designed for fast, reliable, cost- 
effective data entry. emulate your keyboard, 
so scanned data looks just like it was typed in( 
Choose from stainless steel wand, laser gun, card 
slot reader, and magnetic stripe scanner. Also, 
powerful Bar Code and Text printing software. 
Great warranty. Generous dealer discounts. 

Seogull Scientific Systems 

1S127 N E 24th. Suite 333. RedmoncT WA 98052 

206-451-8966 800-758-2001 


BAR CODE LABELER 

Menu driven program prints Code39. l2xS 
Codabar, 128A. B. C. all auto. UPC-A/E. EAN- 8 / 
13 & add-ons, DUN-14/16. Avery laser label data 
supplied. You specify height, resolution. Prints 
functional, low cost bar code labels! $99.00 

SJ Programs 

1127 S. Patrick Drive, S. 18, Satellite Beach. FL 32937 
TEL: (407) 773-8020 FAX: (407) 773-0457 


Inquiry 711. 


BAR CODE DECODING SOFTWARE 
FOR PORTABLES PC'S 

BAR-WEDGE Is a TSR that allows you to read bar code 
without a decoder. The bar code read as keyed data. By 
conr>ecting up the wand on the rs232 port, you just have to 
start the software and the reeding can begin. Easy to use. 
full programmabte, no power required, less than 4k. easy to 
integrate in your application 

SYMCOD INC. 

96 Arcand C.P. 57 Victoriaville, Oc. ( 36 P 6S4 
Phone: (819) 751-0095 Fax: (819) 751-1292 


Inquiry 712. 
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DATA INPUT DEVICES 

Bar <^ode. Magnetic Stripe Readers & SrrtartCard Encoder/ 
Reader for microcomputBrs & terminals, inducflng IBM PS/2 
& others. DEC. Macintosh. AT&T. CT, Vl/yse, Wang. All 
readers connect on the keyboard cable & are trarrsparent to 
all software. UPC & 39 print programs, magnetic encoders, 
& portable readers are also available. 

TPS Electronics 

4047 Transport, Palo Alto. CA 94303 
415-856-6833 Telex 371 -9097 TPS PLA 
1-800-526-5920 FAX: 415-856-3843 


Inquiry 713. 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WAND/LASEFVMAGNETIC CARD CONNECTIVITY 

• Keyboard wedges (Intemal/Extemal) (or IBM PC/XT/AT. 
PS/2, and portables 

• RS232 wedges for WYSE. Link. Kkntronterniinals 

• Bar code and label printing software 

• Full two-year warra^ 

• 30-Oay Money-Back Guarantee 

• Extensive VAR/Deeler Discounts 

46660 FieemoN BN d.. Suite 206/Freemont, O 94538/(510) 440-2870 

800-666-4BAR FAX: (415) 623-1372 


Inquiry 714. 


Inquiry 715. 


BOOKS/TECHNICAL 


COMPUTER BOOKS OUR SPECIALTY 

OVER 4400 TITLES IN STOCK. 
MAIL^ PHONE, SPECIAL ORDERS. 

TAYLORS TECHNICAL BOOKS 

5455 Belt Line Rd. 

Dallas. TX 75240 

214-239-TECH 800-928-READ Fax:214-239-8527 


Inquiry 716. 


CONTOURING MOTION 

FROM A PRINTER PORT! 

IndexerLPP*'software 

NEW VERSION 3 viSAAic 

• Controls up to six step motors simultanaousiy. 

• Linear and Circular Interpolation. 

• New features to accommodate machine control. 

• Easy-to-use DOS device driver. Super Manual. 

• CAD-CAM interface available. 

X Corporation. 1422ArnoldAve. 

Ability oYStenris Roeiyn.PA imi (215)657-4338 

' * FAX: (215) 857-7815 


Inquiry 719. 


FREE TECHNICAL REPORT! 

Just request Info about the 

“CAD/CAM Developer’s Kit” Series 

C Libranes for CAO/CAM, Engineering and GIS Applications 
65&f routines for DXF Input/outpuL graphical dteplay, line/ 
arc/ellipse/NURB spline constructiorVeditlr>g, and much more 
than can be described here. 

Phone or FAX (617) 899-4350 for more Information. 

Building Block Software, Inc. 

371 Moody Street, Waltham. MA 02154 


Inquiry 720. 



BASIC LANGUAGE TOOLS 


CD-ROM/COLLECTIBLES I 




1. T. S. Bar Code Solutions 

Bar codes are easy using our FULL line of readers & printers. 
They pkjg and play with your existing CPU/prInter/lerminals/ 
software systems in your office, store, truck, factory or 
warehouse. ITS' bar code DOS programs print on matrix or 
laser printers 30 day refund. 1 year warranty. OEM/VAR/ 
Dealer discounts. 

International Technologies & Systems Corp. 

655-K North Berry St.. Brea, CA 92621 • Western USA 

13 Welwyn Court, Richmond, VA 23229 - Eastern USA 
(810) Z28-S4I7 (714)990-1880 (804)741-0725 (FAX) 990-2503 


BASIC TOOLBOX - $99 

Advanced BASIC Hbrary tor the serious MS BASIC POS 7 & 
7.1 and QuickBasic 4.5 programmer. Complete Kbrary com¬ 
prised of nearly 350 routines Including the following: file 
manipulation, sbing handling, mathematical, input fields, bit 
arrays, mouse, array management, memory manipulation, 
dos routines, list boxes. 2-D file scroHing/windowing, more 

CALL (409) 832-6510 
AMERICAN DIGITAL TECHNOLOGY GROUP 

Box 1375, Beaumont, TX 77704 


PRAVDA ON CD-ROM 

PRAVDA Is no more but you can obtain the 1967 
edition on CO ROM. English translated articles from 
the birth of Russian democracy. See the maneuvering 
that began in 1987. Only one of a kind, a real buy at 
U9.00+ S/H. 

_ , _ - _ 1-800-727-9724 (Voice) 

Islo Tech Inc. 


Inquiry 721. 


CD-ROM/DESKTOP 


12000 DOVER CUP ART IMAGES ON CD-ROM 

• All are bitmaps scanned at 300 dpi. 100's also in Post Script 
(Al) formal. 

• Search/Relrieve software tor DOS. WINDOWS and Alacinros/i 

• Sampler (loppys available O $4.00 each plus S/H. 

• Call our BBS at 612-934-4775 to download a great demo 

• $299.00 plus S/H (25 cents/image). 

Islo Tech Inc. 

800-722-9724 


Inquiry 722. 


CAD 


CD-ROM/ENGINEERING I 



PCB & SCHEMATIC CAI>-$ 195 

"'EASY-PC" for single-sided and multilayer boards to 
irxtr with up to 1500 ICs including surface mount. 
Phenomenally fast and easy to use. Over 11,000 
copies sold. Needs PC/XT/286/3e6 HERC/CGA/ 
EGA/VGA. Output to laserjel/inkjet/dot matrix printer, 
pen-plotter, photo-plotter and NC Drill. Not copy 
protected. VISA/MC/AMEX welcome. For fuH info circle 
inquiry # or contatct us direct. 

NUMBER ONE SYSTEMS LTD. 

Hirdng Way. St. Ives. Huntingdon. Cambs, England, PE 17 4WR 
Tel: 011-44-480-61778 Fax: 011 -44-48-494042 


ADA RESOURCES ON CD-ROM 

• Compaara, Source Coda, Tutor. Language Ratarenoa Manual 

• Fuly validated imptementalian of the Ada progranvning 
language 

• 75* megabytes of Whilesands Ada Repository Softwata. 

• 286/386 or SaSKinly compilers available. 

• Call our BBS to download a detailed demo of the product. 

800-722-9724 (Voice) 

Islo Tech Inc. 

Inquiry 717. 

Inquiry 723. 


COMMUNICATIONS 1 



VIEW CAD DRAWINGS 

SirlinVIEW Allows non-CAD users to view AutoCAD 
DWG, DXF & HPGL files on PCs. Print, Plot, attach 
notes and hyper-link between files. Change views and 
layers. Aocuratel Query databases to locate & highlight 
objects on the screen. 

Also, linkable SiiiinVIEW/LIB allows developers to add 
viewing capabilities to their own applications. 

Sirlin Computer Corporation 

25 Orchard View Dr.. Ste.14. Londonderry, NH 03053 
(603) 437-0727 Fax: (603) 437-0737 


SDLC, HDLC AND X.25 SUPPORT 

Lfse Sangoma hardware and software b provide cost 
effective, robust and easy-to-use SDLC, HDLC and 
X.25 links from MS-DOS. UNIX, PC-MOS, etc. 

All real lime communication functions performed by 
intelligent co-processor card. 

Full function SNA emulation packages also available. 

Sangoma Technologies Inc. 

(416) 474-1990 1 -800-388-2475 

Inquiry 718. 

Inquiry 724. 



























































COMMUNICATIONS 


CROSS ASSEMBLERS 


DATA/DISK CONVERSION 


3780 / BISYNC 

Emulation software for DOS, UNfX & 
Windows. OS/2 Coming Soont Perfect for 
POS, RJE, EDI, EFT, etc. Linkable API. 
Script, or Menu-Driven Interface. 

End-Users ‘ ISVs * VARs * OEMs 

CALL (800) 634-3122 TODAY! 


CROSS ASSEMBLERS 

Fasi, reliable wiUi tinNmited ten^h al source: Condilinnal 

assembly. oompMe sel d arithmsGc and lOQicai oi»Taiors. Opilocaii 
lisnng wiOi sorted Cntir^-re^eresKe Table. Price $100.00 each. 

StMULATOR-DEBUa<i€RS/DIS ASSEMB LERS 

We oiler Ewcailent lull-(unct»R slrmilaiors with builHn disassembler^ 
lor the 81Ma/4a S951^, 9090/85. asvi ZSD controllers, and nviv lor 
Ibe 8096 and 100.196. with Iheir irnlqoe fealores ful^ supported. 
Prices Irom $200 td $300 each, with $5D.(» dtscDUirte for KASM + 
SIM packages. 

Lear Com Company 

2440 K^lng St., Ste, 206, LakeiwomJ CO ^15 
(303) 232-222)6 PAX (3Q3| 232-B721 


THE #1 CHOICE 
in disk & tape conversion 

fDr many leading ccrporatinna. gcvammen! awncias. 
law firms, and compianles in every Induslry-wond-wide. 
Free test • Salisfadlon guaranteed 

Graphics Unlimited Inc. 

3000 Second St. North. Mirmeapolte, MN SS41f 

(612) 566-7571 FAX: (612) 566-8733 
l^aOO-745-7571 


Inquiry 725. 


Inquiry 731. 


Inquiry 737. 


THE CONNECTION MANAGER FDR LANS 

Serial Port/Modem MiugH^lnexpensive system far sharing cem- 
mitnicitlbn ports amono LAM workstations. LAM Sysltm 
Adminialratur can ceHilroJ number of modems, telephone lines. 
dlrMt-contiSCf ports, and ather connection devIriBs. Provides 
inbound support, conftrtint# tailing support, multiple Server 
support (up to 16 ports/Server). lopology lodependenl-Netware 
IPX/SPX or MalfiEOS. Data rates ^ tu 13250 baud. Bitcom Deluiffl 
LAN cqmmunlailon package includad. 

ThiConntedon Manager for IPX ar MMfitOS: S^.PO 

SOFTWAREHOUSE CORPORATION 

326 StfilO ^Oet, Loe AMqS, CA 04022 

(415) 949-0203 FAX: (416) 940-0206 


Inquiry 726. 


Inquiry 729. 


COMPUTER SYSTEMS 


4-BAR SYNTHESIS FOR THE RC 

Irttrodvcng Lear Uhtoa, Veiaian ItH, tha FrantBaAc hnka^BS flaolgn package 
tor RH PC wivtronnBnL The aobwaiB wodu n any MS-DOS mfcNna nHffi 
EGA dtspLay and 6l2tt mljilniuin memory. Ymi can apecily 3 oncj 4. 
precLs^or-paint pnoblema end have Ihe program present you wh:li 
ttn^nda ol poa^e soAdiofifi aa SduUon Mapa wtih ‘Gooef eiid “ead' 
linkagea ngiona Fnm which yon may choose any ene and Mfy pnalyfa Ita 
kmemaHc ^euectadetlos. You inay alsD enttnate Hie Inkege. add ^klng 
dyede, draw tmcHgroieici geometry, end many other teeiures. This Is e 
muef peek*M ior mechanical daaijrwHe. Price; $1260.00; interacllva 
D«mc: $25.00 

Lear Com Company 

2440 Kjoling Si., Sie. ?oe, Lakewocd. Cc? 60215 
(303J 232-2226 FAX (303) 232-6T21 


Inquiry 732. 


CROSS DISASSEMBLERS 


inquiry 735. 


DATA/DISK CONVERSION 


QUALITY CONVERSIONS 

to or from vtrluallv 

ANY TAPE OR DISK FORMAT! 

Horan Dala Sarvicss converts end iienalalae date teViram 
9-TBACK TAPE, 3430, SMM A M" CARTRIOGES ANO 
ALL SIZES A DENSITIES OF DISKETTES. 
Thousantte bf lormas supportad ineftiding EBCDIC, ASCII, 
dalabaEfts, dedicated and PC word ptticessors end typesetters. 

Call 1-800-677'8885 

HdUffl 0:00 AM Id 5:30 PM Easlom Time 
0t7 Main Strael. Third FLdor, Cifiranneli OH 45202 


Inquiry 738. 





RS232 DATA ACQUISITION 

Capture data from ANY serial device directly 
into ANY PC program-Lolus, dSASE, Excel, etc. 
Software makes com port act like 2nd keyboard. 
Many advanced Teatufes. ‘Supports 2-way J/O. 
DOS ver. $129, Windows 5199 FuJJy Guerenteodi 

T.AX. - SOFTWARE WEDGi 

2022 Wallace Street, Phitadelpfiia, PA 19130 
(aon)-72Z 6(H)fl (215i-763-262D Fax: 215-763-8711 


PflOFESSIONAL DEVELOPMENT SOFTWARE 

ASSEMBLERS/DiSASSEMBLERS 

6051, 6046, 6096, 8060^8^ 260/180, 
ZBOOO, SPARC, 66tM). 6809, 6SHC11, 680X0, 
6502/C02^ 6601,9900 

complete, optimized DEVELOPMENT TOOL SETS 
FOR THE ENGINEERING PROFESStONAL 

CALL {408} 773-8465 

■ .A ■ .A .A 1-.- ™ MJX 6T929, SUNNYVALE CA 940B6 

LOGISOFT FWi40ef773M6e 


IBM PC^ TO ^HP FILE COPY 

FASTER EASIER TO USE 

Updale version uses windows: Call for free demo! IBM 
PC <to> HP FilH Copy allows IBM PCs, PS/2, 
oomperibles to InEsfchange files with Hewtett-Packard 
Series 70. 80, 200. 300, 1000, 9000s. 

Oswego Software 

Box 310 708^54-3567 

Oswego, IL 60543 FAX 708/554-3573 

Inquiry 727. 

DATA RECOVERY 

Inquiry 739. 

RACK MOUNT MODEMS 
MULTI-PORT INTERNAL 
MODEMS 

(505) 899-S393 

EJiminale ttie clutisr ol indJvidiisI mcHlems in multiple 
channeE ard centra] site instaJlatlDns. 

Viriely ef nek mnunl irid mulUptfi-inodQm endo^ures. Mulfiple 
ehaniHl Inlarrul mddums. Multipart 3flrial tiards. Slate driven and 
multllaskiixi commiinlcalien tools kir ASM, TT, BASIC. Serial data 
communlciihcin artalysls solNitn. 

VENTANA TRANSACTION SERVICES, IMC. 
fJSOI -R COOTE Road NW, AlbLjquerqLie, NM 87120 


Lst yr dta? 

We can find it. 

• 95% success rate • Fast turn around 
■ Priority sarvfC® available • Clean room 
• Servicing Movell, DOS, Macintosh, SyQuest 
and removable media, Unlk, Xenix, OS/2, 
Banyan vines, Bernoulli, Sun and more] 

ONTRACK DATA RECOVERY, INC. 

6301 Bury Orfve. Eden Prame, MN 55346 

l-eoa-872-2599 • 612-937-51B1 


CONVERSION SERVICES 

Convert any 9-track magnoMc tape to or from over 
3000 formats including 3)4 5ir. 8" disk formats Gi 
word processors. DJsk-to-rilsk convemions al$o 
available. Call for more Info, Introducing OCR 
Scanning Services. 

Plvar Computing SarviceSi Inc. 

165 Arlington Hgts. Rd,, Dept #B 

Buffalo Grove, IL 60069 (600) Convert 

Inquiry 728. 

Inquiry 734. 

Inquiry 740. 

COMPUTER INSURANCE 


DIAGNOSTIC 




INSURES YOUR COMPUTER 

SAFEWARE ComputenownarB coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covars acetdents, 
theft, power surges and more. One call does ft all. 
Call 8 am-10 pm ET. fSat 9 to 5) 

TOLL FREE 1-800-848-3469 

(Ltscal B14-2C24J559) 

SAFEWARE, The Insurance Agency Inc. 

t 

1 

Now^ we're 
ONTRACK in 
London Too, 

ONTRACK DATA RECOVERY 
EUROPE, LTD. 

noma, 34 EUett St-, KMpjfan upwr Svmff KTi rfR Ok. 

0600-24-39-96 • 44-61-S49-3444 


POTENT WEAPON Against Dead PCs! 

Top-rated PocketPOST Power-On Self-Test Card 
wilh diagnostic software for ISA/EISA/Micro- 
channel. 18D-page book. Hones your trouble¬ 
shooting skills. CALL NOW. 10% discount on 
phone orders 1 

DATA DEPOT INC. 

1710 Drew Btreel flS, Clearwater, FL 3461S 

813-446-3402 FAX 813-443-4377 


Inquiry 741. 


DISK DRIVES 


MULTIPROCESSOR BASED SYSTEMS 

os $50 up: LerVWan Batch Joto Qing A Scheduling $9©, 
Remotn Omlrul $50 up. MuIU^PCsl e.g. 4B&33^49©9r 386- 
33=$699, 2Se-S0=$365; (case + IMeg + 1,44FD/IDE + lO). 
CompcHienta: Muittprocaesor, Transputer A accelaralor 
cartde, Svga, Hd, MuhiPc housing, switches &, cahlos, 
etc. Apps; Nsnral Nate, Disirlbuled Apps., Al. Your single 
source lor Laji/WarVPc muttiprocessEng, 

MB Scientific 

7432 Lake Willis OtWB, Orlando, FL 32021 

PH: (407) 236-1451 FAX: (407) 238-0324 


Inquiry 730. 


CONVERTING YOUR DISKETTES? 
ENTRUST THEM TO US! 

2500 Word Pracesecr i COmpulaF tcfiTtelS, 
ax", 5lS". ar Disks, Tapes, Mag Cards, OeflrklgQS. 
C^ettes & 0 MM CuBtom Canveieiong, Pnj^mrnmg 
K AppUcations Development 
DISK DUPLICATION 
OCR SCANNING SERVICES 
CflU US IdrOuaSty, Best Prices and Owclkest Tumarwrid Tane. 

COMPANY COMPENCMA, INC-, 55 E, Washington Sl„ 
#237, ClvcaflO. iLHJece TEL l-0OO-374-DIS)K FAX; 3l24ta-f3KF 


Inquiry 736. 


IBM PS/2 HARD DRIVES 


30Me 

MOD 30. 3D 2fl6 

$350 

SOMB 

MOO SOZ, 55SX 

450 

80MB 

MOO SOZ. S5SX. 70 

oas 

t20MB 

MOO 50Z, 55SX, 70 

70S 


New, genuine Big Blim Producl wiUi 1 yr. Warranty. 
Call for Model 6Q/S0 drives. Terms; COO/MG/Vlsa 

COMPUTER TECHNIQUES 

MerM FL 32e$3-34S4 

Phone/Fax (407) 453-8783 

Inquiry 742. 
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DISK EMULATION 


G.I.S. 


HARDWARE/COPROCESSOR 


New SRAM Disk Emulat'or 

4 lo 64Mbyte3 * No MOVING PARTS > 

NO SOCKETS - ROBUST - REUABLE * FAST 

AJI SMT • NDn-\rolall'le 

Fits ATISA bus • DOS C50mpa.iible 

No external software required. From Si 5SO. 

BUSINESS MACHINE INnRFACES INC. 
1-900-663-4605 (USA) 

(416) 756-0477 FAX (416) 756-4118 


Digital Base Maps 

Local Street Maps, State Maps, and World Maps 
for AuloCAD^, MicroSlation™, 

AtJastGIS, Maplnfo^^, or 0XP“p 

0igahyiE$ of Map Data availablaf 

M icro Map & CAD 
(303) 988-4940 

Inquiry 743. 

Inquiry 747, 

EDUCATION 


HARD DRIVE REPAIR 



0.5. & M.5. In COMPUTSR SCIINCf 

The American ineUlute tot CempiJler Sciences otfere an In' 
depth correspondence program to eaim your Bachetor al 
Sdenee and Masler of Science degrese In Oocnputer Science 
at home- B.S. aubjecfa cawared ere: MS/DOS, BASIC, 
PASCAL. C. Data File Processing. Data Struclures & 
Operating sysleme- M-S- program includes subpeds In 
S^were Engineering and Artllid^l Inlelkgonco. 

AMERICAN INSL for COMPUTER SCIENCES 

21D1«Y Magnolia Ave. SouUi. Sle. 200. Snnngham, AL 55205 

800-767-2417 105-313-619T 


Pre-Owned Electronics, lnc^“ 

THE Independenl Provider, serving Ihe Dealer, 
Protessiongl, CorpOralB, GrOwemnwit. and 
Educational Buyer since 1985 

APPLE^ M & MACINTOSH * 
SYSTEMS * PARTS ' EXCHANGE REPAJRS 

Gsii fera Cate/pg-.-800-274"5343 

INT’L: 617-275-4600 • FAX: 617-27&4B48 

206 BURLINGTON ROAD < BEDFORD. MA 01730 


Inquiry 748, 

ENTERTAINMENT 


HARDWARE 



DESKTOP MODEL RAILROADING 

Lay ouf tf&ckf Design with firecislon DAD tools 

Incfut^r^g ruler, grid. :zo<urf. untqije auto-curve lool- 
SAeich $dutne $c^ft 0 ryf Use ci^or an tools lo draw iraes. 
staictuneSr rberSr labels, logos. 

Run some fratos/ Make Guslom Irains. operate ewUchaSr 
speed corttroto, uncouptors, waybiiie, leads. Welch lor 
tunods, bridges, crashes. 

Design Your Own Raltroad $59.95 

Ab ro c ca cJ cat ca 

PO Box 2440. Eugene, DR 97402 

Td order or regtiesl Iree calalog: (000) 4S1 -4671 

Inquiries: 1503) 342.3D30 FAX (503) 633-1925 


MYLEX MOTHERBOARDS 

see 33MHz, 64k IDE, 2SPaPP $ 595 

3869X SOMHz. IDE, 2SP6PP 349 

4aE 5a33MHz,541(ca€ho (baby) ISA 1195/095 

436 5(!U33MH^. 126li. EISA 

GXE 020 B EtSA/TIGA Graphic AdapEot 1179 

DDE 376 EISA/SCSI Adapter 695 

LNE 390 Network Irrtoffaco tor EISA 32'BH 323 

2 V^r W.3rTBn(y PBdtOfy Sendee 

EXAUNX, Inc. 

Beauttfijl Buffalo, Now York USA 
(aOO) ^2-54£9 FAX (71G) Bfi2-9850 

Inquiry 744. 

Inquiry 749. 

Go, NEMESIS, Go 

Go - e Zon genre. 5o oppoafing, tl fiBS endured 4.000 , 
yeens. '$io cyisetof gov«nvnenis study a. 

NEMESIS Go junior entices novices of any age. 

NEMESIS Go Master Deluxe setiates Ihe eddicled.. 

Windows, Macantosh and DOS wwstorrs avaiable- 

C/raos Mamr User's dwice Award {BYTE/1990} 

Toyogo, Inc. (800) 869-6469 

PO Box 25460-y. Honolulu, HI 96Ba&-tM60 

(808) 396-5526 fax: (SOS) 396-4126 


MAINFRAME POWER 

Microcomputer Price 1 

* MuHi-Task • Unilmtfed Users* 

^ REAL DOS - NOVELL Compattole 

A TRUE 32 BIT 0/S 

* Sc4tw8r8 bnly, brCDiThplete Marti Drive Sstiip [new) 

■ CoiivlBte sriuft witti irilRte. DOS £ DOS Mbg, nlBtiJ £ S^nttl imni^. 

* Chanw kr win tms\ 1 -900420-3.709 srt.tO? rsi 0 per calf tee rianij s?ni| 

OCTOPUS SYSTEMS Inc. 

'Many DOS arms lo jsarve you' 
4104-448-41980 fax-4044AB^5032 

Inquiry 745. 

Inquiry 750. 

FLOW CHARTS 


HARDWARE/COMPUTERS 



Have you seen the latest breakthrough in 
software diagramming? 


SC/F0X^» EMBEDDED COMPUTERS 

PC Parallel Csfiiwessar Ph^ 0«rtltt: 15 MIPS svg 50 MIPS 
\arg the SC3232-WCPU or Se a8W Harris RTX SOTO™ 

VUE Uaster/SiBrt S^m CofilmllM SBC: 16 MPS avg m MIPS burst 
vaea m 2000 cpu. 3GSI. 2 ser. 1 plr ports, to 8t()IK byiM- 
Sland-AUuie Single Board Cwtipuhn: IflMPSwgeaMPS btvfl, 3lJ 
or tOOvlOOmni EunxartI-si»U5ingoitoer SC^DT FttA 2000- 
IdaaJ tor anbeddad leal-llmartittod.rtaMacqwytcin. ntetxa, andsi^ 
pnxxssaig, OEM softwara devetopmenl inctixfeil 

SILICON COMPOSERS INC i4ia 3=2-8763 

208 California Avenue, Palo Alto, CA 94306 

AOS Diagfummor ts a Microsoft windows 3.D drawing 
loci Ihol allows you to create complex software 
ctiagrams tester and more easily Iban ever beforel 

CaW for your frss triai disk today/ 

1 

$250 Atlantic Design Systems 

77 Spruoewced Dr.. GUtord, NH 03246 

Phone: (SOD) 74S-S095 or (S03> 5Z4-2B43 

Fax: (603) 524'3E57 

Inquiry 746, 

Inquiry 751- 

WINDOWS FLOWCHARTER $129 

RFFlow 2.0 Is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win¬ 
dows 3.0. 100 shapes auto adjust ki size. Oiagonaf 
lines and curves. Auto line routing and re-routing. 
Click on a shape to bring up a sub-chart. Move 
charts lo other apps. via the (Clipboard. Call for free 
trial disk. 

RFF ELECTRONICS 

1053 Banyan Cdurt, Lovetand, CO S053Q 

Phone: (303) 663-5737 FAX: (303} 666-483^ 


SDK-386™* 

*368 IS a tr3dEifinB.n>i of Irrlsl CDipwatPCn. Uaed by pvrmisSnti 

BRAND NEW AND AVAILABLE ONLY FRQUt URDA, 
INC. along with the UR DA SDK-05 and SDK'06 edu¬ 
cational tminera and mtorDpiocesHK davetopmenl syslems. 
The UROA BDK-5T wlQ be lavaklaoie nexi year. Other 8. 
18, and 32 bh systems are available 

Phone URDA, Inc. 
1-800-338-0517 or 412-683-8732 


Inquiry 752. 


DIGITAL SIGNAL PROCESSOR 

DSP pmducts tor lt»e IBWI PC AT. Out 71^320025 and 
TM8320C51 basad baards, wllh extenstva software, 
taalure 250 Kfiz mulM-cnannei fiJO arid D/A. up to 192 
Kwords RAM. WBTy bigh throughput to PC HAM ajwi cSaii, 
and are priced oompeutivety with rraditlonai Anatog to 
boards. Call ua abcHJt your appliEstions. 

DALANCO SPRY 

S9 Westland Ave,, Rochester, NY 14610 

PK/FAX (716) 473-3610 


Inquiry 753, 


LANS 


Xho $25 Network 

Try the 1st truly low-cost LAN 

- Oornect 2 gr s PCs, XTa, ATg 

* Uses serial ports arwl S-wire cabte 
-Ftuins^l nsKbaud 

• Runs in bachgiound, Tolally transparent 
> Share arty device, any Ilia, eny lliine 
•Needsonly 14KGf RAM 
Skeptical? We make believers I 

Information Modes 

P.O. Dnawe. F Denton. TX 78202 

017-307-3339 _ Orders 800-620-7992 


Inquiry 754. 


LANS/SOFTWARE 


NetRunner/FreeLAN NOS 

The mesi rellahle and lowest cost LAN software 

NelRunngr Ftorngto Conttgir FianigtB Prirttin^ Rle Tt^rtsTer, 
Hflirtote Execution. Rurts or NetBIOS, Novell, and Modem/ 
RS^232. Starter Kll ^4.95. Urtilitillad: $99.95. 

FreeLAN NOS: RIe Sharing. Pdrtter Sharing, RIe/Record 
Locking, Printer Spoaling. NetBIOS based, nort'dedicatft 
soluhon Rufta on Elhemets, Arcnels, and Serial Paris 
Slerter KitL $39.95. Unlirtilted: $143.05. 

Crystal Computing Corporation 

P.O. Box 9Sa7; San Jose CA 95157-0627 

Tel ($00) 726-6209 {400) 446-1522 Faa: (400) a9€-2959 


Inquiry 755, 


LAPTOP COMPUTERS 


SA l/g? I LAPTOPS * NOTEBOOKS 


SAVE! 


TOSHIBA • EVEREX • ZENfTH * AT & T * TANDON 
AST • SHARP » BONDWELL • ALR - UBREX 
PANASONIC ■ ALTIMA * LEADING EDGE 
PACKARD BELL • SAMSUNG - NEC • Tl • COMPAQ 
* We ALSO carrv gcce^edries ar>d software • 

Computer Options Unlimited 

12 Maiden Lane, Bound Brook, NJ OB0O5 


CALLt (300) 424-7673 Need Help?: 903-469-7939 
9-9 M-F 9-5 SaL 8 days Worldwide Sales 


Inquiry 756. 


IBM CONVERTIBLE 

M:EMGRY-IZ8K$79 256K$225 
MODEMS siandjrd £7S Enhanced $175 
CRT ADAPTER-lDr rmriiafg $99 
SERIAL/PARALLEL ADAPTEn -$120 
MONDOHS-Monochrome S5S Cokxr $109 
COMPACT Canyincr Case $39 
ENHANCED LCb479 BATTEnY-^9S 
HARO DRIVES-20 Meg-$495 40 Meg-$695 

WORE ACCESSORIES AVAILABLE 

COMPUTER RESET 

P.O. Box 451702, Gariand. TK 75046 

Phone (214) £76-8072 BBS A FAX (214) 272-7920 


Inquiry 757, 


LAPTOP PERIPHERALS 


LAPTOP PERiPHERALS 


NEW LOW PRICES ON: 

• Battery Powered Prinlers 

• Portable Hard Drives 

• Laptop Expaoeion Systems 

• Backlites AND MORE! 

Caii for free catalog 

AXON1X CORPORATION 

(SOO) 066-9797 


Inquiry 758. 
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LAPTOP PERIPHERALS 


SECURITY 


SHAREWARE 


ACOUSTIC ADAPTERS 

NEW 9600 bps 

• WorM WMet DbIq Corinectiofi 

- T(J 96{M bps wmr Ikso {(w, 

• Fw Executives, Jotifnaliste, Sales Picfessionals 

- FU‘11 M«l«n OonpacltM 

• Sell Test, Auto On/OH 

^ SenaJlest, Mast Adaptable, Made In USA 

• Cell lor lowest price In the industry 

Informotion Machines 

WsodlBTHj Hills, CA 

(Bis) BB4-5T79 FAX; fl1S'«B4-SBS3 


FIGHT PIRACY* 

* EVERLOCKS.O * 

SOFTWARE COPY PROTECTION 

AiW Remote PeglsCfadaf] 

Atew CPU iOCK-CO ROM LOCH arid mtwe 
* EVERKEY HARDWARE LOCKS ★ 

Az-Tech Software, Inc. 

„ 201 EflslFranklin, Richmond, MO 64085 

Vail fora , ^ 

(816)779-2700 

Demo (800} 227-0644 f*x(«ib)77M39b 


FREE SOFTWARE for IBM^ 

TFtY US! GET 15/S.25" or 8/3.5" Disks full of 
our best selling software-FflEE, Games. 
Windows® dip art. fonts, utilities, business, 
educational, desktop publishing, religion, 
home/heaHh. Pay only $5.(K) shipping/handling, 
Credit r^rds only. Call Today! 

SMC SOFTWARE PUBLISHERS 
619-931-8111 ext. 511 

Inquiry 759. 

Inquiry 765, 

Inquiry 770. 

MULTI-MEDIA 


SOFTWARE/ACCOUNTING 




UPGRADE KITS 

MEDIA VIEIQN KrT ($799)-Pro Audio Epa{;trum Card, 
Int. Sony Cd Driva. Corr^oft’s Encyc. Cd. Jones in ITib 
FbsI Lane Cd and MS Windows W/Multlmedia On Cd. 
SOUND BLASTER KIT ($&79)-Soond Blaster Pro Caid. 
Irvt. Panasonic Cd Drive, and 5 Cd Hl>ee. 

Oth«r Kits And Cd Titles Availabis 

Call (ar Prices and FREE INFO. ^ 
Computech Computer Services 

9254 s w 30 StT^, Miami. FL 33165 (305) BBl -2723 


THE ULTIMATE COPY PROTECTION 

* Cwnptolsty ruHii Ouitte 

* Defeats elf Hardware/SDitwars Capets Tlw B»r 

■ NaSquieeColeCtian^ MAqM 7e 

' Mulltf^ Lsywiig ProtecI Your Yefuefifc 

«Ne0erugedM^ SofOnra InwslnMfTl 

* Fulll Hardl^tsk S IAN 

* Unlimited Metering. FREE Denw Disk 

arOPYlEW- STOPCOPTPLUS'^ (605)879-3224 

BBl COMPUTEB SYSTEMS, INC. (351) rti-idm 

14105 Heritage Ure. Sliver Sipfing, MD 20905 

FAX: 001)460-7545 


dBASi BUSINESS TOOLS 

• GENERAL LEDGER « PUHCH ORDdlVVNTORY 

I - ORDER ENTRY ■ ACCOUNTS RECVABLE 

• JOS COSTING • JOB ESTIMATING 

- BILL OF MATES ■ SALES AP^ALYSIS 

• payroll * ACCOUNTS PAYABLE 

$99/£l9fl ee. + S&H 

dATAMAR SYSTEMS Cred. CanFCrieck-COD 
8586 Miramar Pfaoe. San Diego. CA 92121 

{019} 452-0044 {000) 223-9963 

Inquiry 760. 

Inquiry 766. 

Inquiry 771 , 

PRINTER UTILITY 


SOFTWARE/BUSINESS 




NO MORE PAPER SWAPPING 

Merge text end PCX lim lor on a HP LaserJet or o«e- 

patibla wilb FarmPrinter 1.0. Run Itvm DOS or integrate 
into your app. Proload Imngea In printer memory for 
increased throughput. Include Coda 39 her codes using 
eaiape sequenow In the teat (Be. Oeete the PCX tiles with 
the odllor ot your choice. Fully oonligureUe. EXE $79,00, 
With souice cods (MS-C A MASM) $109.00 

TLC TECHNOLOGY 

1031 Welle Branch Plty,Sulte 2KJ, Austin. TX 70723 
(512)705-3403 


Cop's CopyLock II 

The professional software protection with 
TRUE Machine Install. Option Board safe. 
Supports OS/2. Windows and Trace. 

LINK Computer 

tnfl; + 45 31232350 Fax; + 45 31238440 

US/CAN: 800-344-2545 FAX: 408-923-7061 


DATA ENTRY SOFfWARE 

Full lealured, heads-down data entry 
wilh iwD-pass verification, edft (anguaw, 
operator stale, much rfKjrel Designed tor 
(he PS/2*, PC. XT. AT or oompalitJles 

PCs from $396 LAN vefsktr) aval lable 

FREESOdaytria! 

Computer Kayes Tol: 2EW77e/6443 

21929 Makah Rd,. Fax: 206/776-7210 

Woodway, m 90020 USA: aiXK3S6'0203 

Inquiry 761. 



PROGRAMMERS TOOLS 


SOFTWARE/ENGINEERING 




C and C++ DOCUMEtiTATlON TOOLS 

• CCALL (f6®) Qmphic-Ree el csilei/calsd hersictiy, 

• C-CMT t$^) Gertemte, ktesil updela oomment-biocks. 

• C-METHIC ($59) Path oomptejiity, lines/sbnte/ocmmenlB. 

• C4JST ($60) Li^ aclkirwSBQram. isbmiat pngraims. 

• C-REF ($59) LocaUBlobeVpararneter cnres-ieference, 

• C-OOC ($199) Al 5 as 1 DOS program. <=15,000 lines. 

■ PrtrfeaefcinaJ ($299) ^150,000 iJnefi, DOS, OS/2, Windows. 

SOFTWARE BLACKSMITHS INC. 

6064 St, tvee Way. MlBeisgoLiga, OiVT, Genada L5hMMl 

( 416 ) 858-4466 


BIT-LOCK* SECURITY 

Piracy SURVIVAL B YEARS proves etfoctiveness of 
powerful mtiltJ lays rod seeurliy. Rapid deerypiton 
algorithms. PARALLEL or SERIAL purt-trsn spa rent 
security device. Cemptemented by ecenomical KEY- 
LOK™ and multitealurad COMPU-LOGK™ including 
countdown, linneeut, data encryplion. and muHfproducl 
prutactlon. (Dos/UniidMac). Also, access control. 

MICROCOMPUTER APPLICATIONS 

3167 E. Oieno Circle, Ltttleton. CO 80132 

(303) 770-1917 


Analog & Digital 

Greuit Defiign & Simulation 

tof W/rtdows’“ & the Macintosh"* 

B' Spice’' $130/ea, 8' Loglc^ 

WDSFET DJT JffT $ omerj. I Owr 100 i:H]m|]cnenis. 1 

tiaiurerri, Ac. DC | interactive tmd tistcli simulations. 

Graphs A taliulates resutts. 1 View results in liniine diagrams. 
Graiihical SctHmallc Entiy 
‘■Now In use si ewar ^0 maier urwwsdtlas - 

Beige Bag Software pk ( 013 ) 663+303 

71 s Barclay, Ann Artior, U 1 ^St05 Fast (313) 663-0725 

Inquiry 762. 

Inquiry 767. 

Inquiry 772. 

Boost Your BASICI 

ProBas adds 936 new Ccminands to QB and PDS. 
Written In asssrnbly ter blinding speed. ProBas rnakea 
your progiams fast and proteGstenal lookingt Easy te 
use. roonoy-back guarantee. Nine other add-ons ter 
BASIC and Visual Basic availablB-call for your FREE 
copy Of "10 Easy ways To Boosi Your EASIcr. 

TeraTech ( 800 ) 447-9120 xiii 

Dept BfiB. Suite 360.3 Cholta Cherry Rd., Rockville. MD 20850 
(301) 330-0764 Fax (301) 963^0436 


OPEN SYSTEMS ? 

Technical Crime is both ProUtable ai^ Low Risk 
AM/Cf¥Sv&™ gives you Ihe Banking Induslty Selulion 

4 US Govt. ApprovtHl Mtihods. '& Mss. Fartninianc^. Uin. Mfimory 
e Eiteniad 5 Imenial C Key Manager iJid Distritlylor 

e PToiKJ, Aumwiticate Data e FUm, Biees, Media. 

0 MuHipIfl Interlacked Armlngi P Interfaces end UtllitiBS 

N L 1 Systems Inc. 

Bgk 103. 5051 Nesttun, NORWAY 
tm't: +47 510 56S0 Fax: +47 510 5621 


Analog Circuit Simulation 

PC and Madnlosh CAE t BdaiKiw Modal Uhraiiiis 

t- Schematic Enlry 0- W^vafocm Aiqi^ls 

1* SPICE SfmulatiQn ^ Heport-Oinafity Plotting 

y ^nlE tolo Aralysh ^ ^ 

f Parameter Sweepihs? at |95. Compfefe 

r Filter Oeslun fnomSatiO 

p. a fibx 7m Sm Ptiifo. Coaom-oriQ twtEi f CATT' 
sw-saa-OTio. m-. ■ ■ ■ ■ J VI1 

CaiY tar yam free Denw amf informalion ht 

Inquiry 763. 

Inquiry 768. 

Inquiry 773, 

ROM BIOS UPGRADES 


SHAREWARE 





AMI, PHOENIX & MR BIOS 

Upgrade your IBM PC. XT. AT or compatible. Also 
386SX 6 386 vetsJona. Supports 2 user-deftned hard 
drtvBS. 101/102 KB, 360, 720, 1.2 & 1.44 floppies, 
setup in ROM. Alt VkJeo. Windows 3.0 Oiagnosttc in 
ROM AMI 286 A 3BG varsmns onty. CALL. New 
version Just caroe kn. 

Ad VO need Software 

B Stiles Rood. #1 A, Salem. NH 03D79 

8ClCl-835-a4e7 603-890-2362 

Fax: 603-890-1186 


THE AMISH OUTLAW 

SHAREWARE COMPANY 
********* FREE ********* 

WITH EVERY ORDER YOU WILL RECEIVE A SREAT HEW GAME 
«DT USTED IN OUR CATALOG ABSOLUTELY FREE 

ALL DISKS HAVE EASY-TO-USE MENUS 

SIMPLY TYPE “00" TO ACCESS PfiOGllAMS 
$3.00 FEB DISK 1-9 -$2,50 PER DISK ID-UP 

3.5“ AND S.2S' DISKS SAME PRICE 
{IBM PUBLIC DOMAIN AND SHAREWARE ONLY) 

3705 HlCHUONd AVE.. STATEN ISLAM Q. NY 1(012 
f (MO) 947-«#9 or (718) 317-911$ FAX 1-(718) Ie6-*76B 


Worstcese Gets Even Betterl 

ECA-2 Analog Circutt Simulator 

otters ihe beal Monte Carla and Worat-Case Analyses 
> intemctnrs/batoh modas > Ftill Ndtilinaer SlmulaEar 
• On-Hne. ReaFTlme Graphics * Mullipifl Plots 
‘ AC, DC, TEBfifiifltit. Fouiiar, Tafr^Mrelure 
‘ AC & DC Senallvitv * Componanl Sweepihg 
- ALL inclijrfed wilh TWICE iha apeed al HALF Iha cost! 

Tatum Labs, Inc. 

P.O. Bn* 1Z63. Ann Arbor, Ml 48100-1Z63 

(313) 663-S01O 

Inquiry 764, 

Inquiry 769. 

Inquiry 774. 
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SOFTWARE/GRAPHICS 


SO FTWA R E/P AC K AG IN G 


TRANSLATION 


I 


TIFF, PCX, TARGA. GIF, DIB. B«P, WMF, WPG 

AccuSoft Image Format library 

Import, eicport. convert. dcspEay arxi prJnl DOS & 

^^/1nik}w$ vBiBions inctiuded in one low royalty free 

package. Sample appNcalkifis witti complale source eexie. 
Otxnpiitjble wllti aU ma|or Cr &r->- parnppeiB arid all Windows 
languages. Suppods all flavors of sacli formal up to ^4 
Nts/plksl. 30 day salisfactkin ^uaranfee. SS9S 

AccuSoft Corporation 

160 E. Main SL. Westboro. MA 01581 
(800) SSS’SSTT (508) 83B-2770 FAX (sOB) 898^9682 


Inquiry 775. 


SUPER VGA GRAPHICS UBRARY 

for video bioards using Tseng Labe ET4000 c^iip. Over 
50 routines calfable Irom MS FORTRAN. Up Id 
1024x768x256 cnlnrs wiiti 1M6 video rnemory- 2^0 & 
3-D w/^erspective. Ftat & Goutaud shaded polygons. 
Mouse a joystick support. Scale and rotale text. 
Store/cetrieve in PCX format Si 00 postpaid. Demo SlO. 
refunded w/|}urchase- Specify 5:25" or 3.5" di&hette. 

AEROSOFT CORPORATION 

5562 Belts Ferry Rd.. Sullo 233. Acworth. GA 30101 
(404)917-1309 


Inquiry 776. 


TG-Professional v. 4.0 

“J\\G Ultimate CAD/CAM/CAE Graphics Engine" 

T&PROFESSIOtlAL. Ika rtosil corfipleteCiCH^- tDOltKKK of ZO & 30 
geometric raijjiies wailaWe today* Ovv 300 routines todkxPnfl NURQS, 
OkF. Graphics. Surtackig, HlddifK Ltoe, Vclumee, Areas, T^Bn3iI^^Il5, 
Perspaanret. PoNgon (wJunijn/MfL Clfo^ Tengeits. A lAiSfe Bmiy 
wAi Grafitilra roullnK Itif drawing ^ m t^afiiks aid mijiie- 
Full eodircD. 30 day guatinlse. USA (509.00. Foreign Sses.QDtlS. 
Tedinicm kikxFnallHV an^ilable. 

Disk Software Inc. 

2tie E. Anrpehg Rd-. Suite 487. Richaitson.TX USA 7508t 
Phorui; 214-423-7288 * 8CK>«35-77B0 - FAX: 214-423-7288 


Inquiry 777. 


RAINDROP^* 

FAST, compact PrtSern Utillly lor ond users. AND 
devolC}pers. Hardcopy as Ta&l as IQ secs. Average Piriary 
size - 6 kbyta. 14 video graptve standards. Scale, rotate, 
colorize and mora. 'CALL' Irorii uear-wrttlen programs. 
Complete 9- & 24-pin dot-matrix. inIgeL and teserjot Hbrary 
$44.95 4- $3 s/h. 

ECLECTIC SYSTEMS 

BIOS St David Ct.. Springfield. VA 32153 

(703) 440-0064 Fax (703) 455-3966 


Inquiry 778. 


FORTRAN GRAPHICS 

GRAFMATIC - FORTRAN callable graphics Library for 
creating 2-D and 3-D graphics, contour plots and solkl 
models. PRINTMATIC and PLOTMATIC provide high 
resorulion FORTRAN callable prirder and pkitlBr drivers lor 
ywjr giepNcs. MD ROYALTIES. $249.95 ea 

Supports Mlcrosoft/Lahey/RM FORTRAN €:orFipi|em 

Jewell Technologies, Inc, 

130 Nickei^on St., Suite 105. Seattle. WA 9^109 

1 (aOO) 204-2574 (206) 205^60 


inquiry 779. 


SOFTWARE/MATHEMATICS 


Mathematical Modeling On Your PC 
Science Engineeiing Business 

> Faster. Es^r, mom Powertel than other mettiodH 

* Nonlinear Algebraic and DiffcreriftraJ Sy^ms 

> Sekva For Any Paroineter Values No Programming 

• Complex * Voclofs * Natural Matitemallos Erffor 
- Simulalton * Opfimiza^on ■ Giaphics 

New Chico Solver 2.3 (915) 342-3279 Only 5399 
Fun refund for 30 days it not satisjied. VISA/MC/PO# 
Chico Software Coibpany PO Bm 5174, CWco. CA 96927 


Inquiry 780. 


FREE SOFIWARE 
PACKAGING CATALOG 

Everything you will need te Pad^aga, Drolribute. and Sh^ Ynur 
Softwaratl From mamiBh and baiders. to mailers and Ehippeis 

LABELS * LABELS • LABELS 

For your dtekelles. plalh or cuGlom prinled 
dot matrix or laser printer.,, free samples 

«*-FREE CATALOG— 

Hice & Associates 

B566 MonlteellD Or„ WesI Cheater, OH 45069 

Phone/Fax: S13-777-S5S6 


Inquiry 781, 


SOFTWARE/SCIENTIFIC 


Weather Monitor & WeatherlinkI 

The ultimate in weatier monitoring ByslemsI A stale-c4- 
ihe-art weather stationi and a PC Ihk allow you to view, 
record, summarize, and graph weather information. The 
porf^ marriage of computer and weather technology. 

DAVIS INSTRUMENTS 

3465 Diablo Avenue, Hayward. CA 94545 
1 800-678-3669 • FAX 1-510-670-0589 ana 


Inquiry 782. 


SOFTWARE/SORT 


OPT-TECH SORT/MERGE 

Extremely tesl Sort/Merge^eteef ulilily. Run as an MS- 
DOS cornmand or CALL as a subroutine. Supports 
most langauges and file lypes including Btrieve and 
dBASE. Unlimited tile sizes, mulliple keys end much 
more! MS-DOS S149 OS/2. XENIX. UNIX $249. 

(702) S88-3737 

Opt-Tech Dota Processing 

P O. Box 67B - Zephyr Gove. NV 89448 


Inquiry 783. 


SOFTWARE/VOICE/FAX 


MULTI-VOICE" TOOLS 

MiAn-Vcice TtxUs s a complete devciopment loolld tor Pascal or '(7 
to accxss b 1 Ihe f^atoma idr mpsl speedi pnKes^Ing boards wpitebte 
mtoy. h you write MULT1-UNE VOICE APFUC4TX)N systeina in 
minujes. A numfeef pf premramming examptes am ptovidwl. All 
pfngrams and Ihaiies Oip ddneted fioLirca coda 
Diakw. Rhelorex. Rflta. VSK 1599 Watem fSin^ Uie}: ^ ALSO 
AVAILABLE: Fox Pfoyrammet'& Tootlit ($199). Based on CAS 
spccifkaftions VisaiMC accepled 

ITI Logiciel 

4253 Crislophe-Cdloiiib, Monireal, Quebec, Can. H2J 3G2 
TEL (514) 597-1692 FAX (514) 526-2362 


STATISTICS 


VISUALIZE YOUR DATA 

MCA.I- iranelprms most markeUng and aecial 
ecienf^e date 1o easily understood peiT:eptual maps. 
Communicdie complex retelions. with ease using 
presenlaUen [qualify charls. Most printers supported. 
Demos available. 

Bretton-Clark 

B9 HBackfuaheis Flaza, Momslnwn, NJ 079B0 
(201) 993-2135 FAX: (201} 993-1757 


Inquiry 784- 


NCCSS 5.x Series - $125 

Easy-ta-usfl menuB A Bpieod shepl. Mpilipte rpgrBBBksn. 
T-rests. A NOVA (up to 10 factors, rep. measures, 
cavariahce]i. Foren^astirig. Factor, nhiBter. & ckscTimiriaril 
enalyshs. Nonparamelrics, Cross Tabulatiori. Graphics. 
hifilogramB, bo^ sculler, ek:. Raads ASVUt rt niufi ^oy new 
add-on nx)ddles 

NCSS 

329 Norttl 1000 East, Ka^le, LIT 94037 

Phone: 801-546.0445 Fax: 301 -540-3907 


Inquiry 785. 


SOFTWARE LOCALIZATION 

Sim^ 1980. fOOC has franslaled hundreds cl pacicagies fpr the 
wndd's mtist prnminent computer firms: ABliten-tale, ^and. MP. 
Sun Uicrosysfems, Ncvell and many mare. We offer FULL 
SOFTWARE ADAPTATION WITH m-HOUSE EWGlNEERlNG, 
TRANSLATION INTO ALL MAJOR LANGUAGES WITH iN-HOUSt 
LINGUISTS, DTP SPECfALlSTS, AND EDITORS. With producllOri 
and sailos offices In Los AngalK, Dvblliv, MItan, Bnsnas Aii^, and 
Tokyo (Fall 92). 11)00 is the leader In warldwkte tramlalkin services. 

IDOC, an IntemaliDnal DocuiDeniatian Company 

1 -Bafl'336-9»3a tu, S J 353-1 -204-4223 {Eumpe I 

10474 Sarrta Monica Bfvd. Suite 404 . Uk Angetes. QA 90025 


Inquiry 786. 



Inquiry 791. 
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PS/2 model 55SX-60 meg. 

.1985 

PS/2 model 70-120 meg. 

.3195 

IBM model 35-40 meg .. 

.1795 

PS/2 model 70-A21. 

.4195 

PS/2 model 95-320 meg. 

...14950 

*** Monitor Extra*"" 



-BRAND IHAMES 




camPAa 

DeskPro Models 

386/25M.CALL 

386/33M.CALL 

486/25M.CALL 

486/33M.CALL 

486/50L.CALL 

*Call for other models - Monitor Extra * 


LEADER 

diNG&imS 

We export to Europe, Asia 
& the Far East 

We Honor Manufacturer’s 
; :-n Warranties 

Call for details 


•VEREX- 

MEGACUBE ISA BUS 

486-33 MHz System 

8/16 meg. 128K Cache, ESDI. CALL 

486/33 MHz Tower 

4meg,256K Cache. 1.2 & 

200 meg drives, SVGA Combo. CALL 

step 386-33 MHz System 

2 meg, 64K Cache, 1.2 & 150 meg 

Drives. 1024x768 SVGA Combo. CALL 

Step 386-25 MHz System 

Imeg, 64K Cache, 

640x480 VGA Combo. CALL 


M N 0 V E L L SPECIALS 

Netware 386 V.3.11 


5 users. 

..CALL 

10 users.. 

.CALL 

20 users. 

..1895 

100 users. 

..CALL 

250 users. 

CALL 


AST NOTEBOOKS 


Exec 386SX/25.60 meg.. 

...2575 

Fxftr 38fiSX/2.S, ftO mng 

...2725 

Exec 386SXC/25,60 meg. color. 

2895 

Exec 386SXC/25, 80 meg. color.. 

...3295 

Exec 386SX/25.120 meg. color. 

..3795 

OTHER NOTEBOOKS 


Tl 3000,386SX. 120 meg.... 

..CALL 

Compaq 1TF 1 Ite .TftfiSl . 

CALL 

Toshiba 2200SX. 80 meg. 

...CALL 

Toshiba 4400SX. 80 meg. 

..CALL 

Toshiba 6400SXC. 120 meg. 

CALL 

Toshiba 3300SL. 80 meg. 

...CALL 

Call for pricing on other brand name models 


AST Bravo 386SX25 model 1.1070 

AST Bravo 386/25 model.2295 

AST Premium 386SX20 model 1.1295 

AST Premium 386/33 MDL 1.2225 

INTEL COPROCESSORS 

80287 XL.$99.00 

80387 SX-16.$135.00 

80387 SX-20.$149.00 

80387 0X25/33.$205.00 


WE STOCK 

TOSHIBA 


CITIZEN 

OKIDATA 

EPSON 


HITACHI 

TALLGRASS 

ARCHIVE 


jes. 


Computers 

All systems include 


Made 

in 

USA 


• Intel CPU 

• 4 meg RAM memory expandable to 64 meg 

• Desktop or tower case 

• 2 serial, 1 parallel, 1 game (joystick) ports 

• 101 keyboard AT enhanced keyboard 

• 1.2 (5.25") & 1.44 (3.5") Teac floppy drives 

• SVGA card w/1 meg & SVGA 0.28mm monitor 

• MS DOS 5.0 (complete w/manuals) 

• MS Windows 3.1 (complete w/manuals) & mouse 

486/33 with 200 meg HD. 2250 

386/40 with 120 meg HD. 1595 

386SX/25 with 40 meg HD. 1295 

One year limited warranty 



HOUSTON INSTRUMENTS INTEL 
MICROSOFT PC MOUSE 

SUMMAGRAPHIC CALCOMP 


NOVELL 

Authorized 

Dealer 


LAN BOARDS 


8 bit Arcnet.. 

75 

16bitArcnet.. 

.160 

Novell NE1000. 

160 

Novell NE 2000 .. 

.175 

8 port Active Hub. 

.325 

Token Ring Card. 

.399 

Tokenhub 4-port. 

.355 

Call for other 


LAN Accessories 



LASER 

PRINTERS 

HP Laser NISI.3595 

Hp Laser HID.CALL 

HP Laser III .1525 

HP Laser HIP.CALL 

HP HP Plus.CALL 

OKI OL 800.CALL 

OKI OL 840 P.S. ...1720 
Panasonic 4400 ..CALL 
Panasonic 4450 ...1295 
NEC 

criientwriter 2.CALL 


PRINTERS 


Epson LQ 200 . 

...245 

Epson LQ 570 . 

.295 

Epson LQ 870. 

480 

Epson LQ1170. 

...625 

OKIDATA 320. 

...330 

OKIDATA 390. 

.465 

Citizen HSP-500 . 

...335 


HARD DISKS 

CONNOR 

CP30104 120 meg.CALL 

CP3204F 220 meg.CALL 

QUANTUM. MAXTOR. 
SEAGATE 

CALL FOR ALL MODELS 


Corporate Accounts 
Welcome 

Call for Discounts 
on Volume 

And 

Consultant Orders 

Exports 

Available 


me. 


Computerlane 

Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • FAX: 818-884-8253 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 

Hours: Monday • Friday 9 -6, Saturday 10-6 

Compaq is a Registered Trademark of Compaq. IBM is a Registrered Trademark of International Business Machines. 


ALL QUOTED 
PRICES ARE CASH 
PRICES ONLY 

Visa, MasterCard 
and 

American Express 
are higher 

Prices subject to change 
without notice. 
‘Quantities are limited 


Circle 203 on Inquiry Card. 


JUNE 1992 • BYTE 417 
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222 f *^79 gyy WITH CONFIDENCE FROM JDR! 

jlifMic3X)dieviic^ 

I 2233 Samaritan Drive, San Jose, CA 95124 * toll-free tech support « 4' ^ 


• 1 YEAR WARRANTY MMC 

• TOLL-FREE TECH SUPPORT sM iL- 'aWi 


CALL FOR YOUR FREE 
JDR CATALOG TODAY! 

FOB K'S, SOFTWARE, MONITORS, 

DISK DRIVES, KEYBOARDS, MODEMS, 

CARIES, CONNECTORS, ICS, 

COMPONENTS, PROGRAMMERS, 

^ nST EQUIPMENT, TOOLS B MORE! 

16-BIT VGA CARD t 

• 8/16-bit 8088 or ^ " 

286/386/486 compatible 

• 640 X 480 in 16 colors 
320 X 200 in 256 colors 

• 256Kb video RAM 
MCTVGA-16 $49.95 
MCT-VGA-10244 1024x768, 512 Kb VGA cord $149.95 

MCMDEFH 16-bit IDE hard/floppy controller . $29.95 

MCMDEIO 16-bit IDE floppy/hard mulH I/O. $69.95 

MCT'AIO Seriol/parollel/game port card. $49.95 

MCT-AI04 Two MSI 6550 seriol/par/game port.. $89.95 

MCT-FDC-ND 1.44Mb Roppy contrdler. $49.95 

DFINET-400 16 bit Ethernet cord. $ 149.95 

GATEKEEPER PC security cord . $49.95 

PCODE Diognostic display cord... $49.95 , 


84Mb DRIVE PACKAGE 

• CP-«)()H4 84Mb, 19ms IDE 
hard drive, 16-bit floppy/ 
hard disk controller, cables 
and iastructions 

HDKITBO.$319 

IDE HARD DRIVES 


$319' 



PART# 

BRAND 

CAP. 

SPD. 

TYPE 

PRICE 

CP-3000 

ST-35IA 

CP-30084 

ST-3095A 

CP-30104 

$T-3144A 

CP-3204F 

Coiner 

Seogatt 

Coiner 

Seogoti 

Coiner 

Seogoti 

Coiner 

42111b 

42Mb 

B4Mb 

BBMb 

120Mb 

131Mb 

212Mb 

2811S 

28ns 

19ns 

ibns 

19ns 

16ns 

16ns 

3.S' IDE 
3.5' IDE 
3.5" IDE 
3.5" IDE 
3.5" IDE 
3.5“ IDE 
5.25"IDE 

$199 

$209 

$299 

$319 

$379 

$399 

$599 


FLOPPY DRIVES 

FDD<1.44A 1 44Mb, 3.5', Beige $79.95 
I FDD-1.44X 1.44Mb, 3.5', Block.. $79.95 

I FDD-1.2 1.2Mb, 5.25", Beige. $89.95 

FDD-360 360Kb, 5.25', Block. $79.95 , 




UNIVERSAL K 
PROGRAMMER^ 

• Programs EPROMs. EEPROMs, 
microproces-sors, PROMs, PAL/GALs 
arni ocher PLDs; tests logic & memory devices 

• 0})tional adaptors available for PLCC, PGA, QFP 
and multiple DIP devices 

• Includes host adaptor card and cable 

MOD-EMUP .$699.00 


EPROM PROGRAAEMER $11095 

• Programs 24-32 pin EPROMs & I# I I T | 

EEPROMs from 16K-1024K ' 

• Hex to OBJ converter * 

• Vpp 5. 12.5, 12.75. 13. 21 & 25V ^ 

MOD-MEP*.$119.95 

MOD-MEP-4* 4-EPROMpfog rammer unit... . $169.95 

MOD-MAC Host odoptor cord & coble. $29.95 

*Note: Requires host adaptor card 

EPROM ERASER $3995. 

• Quickly and simulcane- ^ 
ously erases up to 4 standard EPROMs 

DATABASE II.$39.95 


NOW ORDiR 
24 HOURS 
A DAY! 


$499 


1024X768 
NON-INTERLACED 
VGA PACKAGE i/fM 

• 0.28mm dot pitch 
non-interlaced monitor 
8c high-resolution VGA card 

• Resolution up to 1024 x 768 
in 256 colcOT* 

• 512Kb video RAM 
expandable to iMb 

VGA-PK6-1024N $499.95 

VGA-PKG-10244 1024x 768 interlaced VGA pkg $469.95 

VGA-PKG 640x480 interloced VGA pkg. $349.95 

VGA-MON-1024 1024x768 intedoced monitor .... $349.95 
V6A-MON-1024N 1024x768 non-interlaced mon. $389.95 
I * Note: Requires iMb RAM ^ 1024 x 768 in 256 colors 


951 MOTHERBOARDS 


ENHANCED tit I UtMi i.% t 

KEYBOARD t »Wta 

$4995 

BTC-5339 101/102-key enhanced loyout.. 


$49.95 


3-BUnON MOUSE 

• Accuracy 290 -1450 DPI ^ 


• Opto-mechanical design 

• Windows 3.0 compatible 

JDR-MOUSE-3_$14.95 

L MOUSE-PAD_$4.95 


DYNAMIC RAM 


PART# 

Sin 

SPEED 

TYPE 

PRKE 1 

41256-80 

256Kx1 

8O1S 

DIP 

1.69 

41256-60 

256K x 1 

6O1S 

DIP 

2.39 

414256-80 

256Kx4 

8O1S 

DIP 

5.95 

1MB-80 

IMxl 

BOis 

DIP 

5.99 

1MB-60 

IMxl 

60ns 

DIP 

6.49 

41256A9I-80 

256K X 9 

BOis 

SIMM 

16.95 

41256A9I-60 

256K X 9 

6O1S 

SIMM 

19.95 

421000A9B-10 

1Mx9 

lOOis 

SIMM 

49.95 

421000A9B-80 

1Mx9 

80ns 

SIMM 

54.95 

421000A9B-60 

1Mx9 

6O1S 

SIMM 

59.95 

424000A9B-80 

4Mx9 

8O1S 

SIMM 

179.95 

424000A9B-60 

4Mx9 

60ns 

SIMM 

219.95 


MATH CO-PROCESSORS 

Each co-processor includes a manual, 
software guide and Intel's lifetime warranty. 


iPAST# 

SPEED 

PRt^ 

PARTI 

SPEED 

PRICE 1 

[8087 

8087-2 

80287-XL 

ill 

89.95 
129.95 

94.95 

eoeoes 

000 

33MH2 

2 OMH 2 

2 OMH 1 

199.95 

149.95 

499.95 



BREADBOARD 

ON-A-CARD 

• Solderless breadboard 
with I/O, decode & 
timing circuitry 

PDS-601 8-bit card. $79.95 

PDS-611 16-bit version. $89.95 

WIRE-WRAP PROTOTYPE CARDS 

JDR-PR2 8-bit with I/O decode layout. $29.95 

JDR-PR10 16-bit with I/O decode layout. $34.95 

PORTABLE 1C TESTER 

• Tests the following 14 to 20-pin 
devices; 74 series TTL, 40 &. 45 series 
CMOS 8c 41/44 series DRAM up to IMb 

• Identifies unknown pan numbers 

MOD-NIC_$129.95 


20MHZ CACHE 486SX *549 

• 2()MHx Intel 80486SX CPU • 64Kb cache memory 
on board (expandable to 256Kb) • Expandable to 
32Mb on-board using 256Kb. 1 Mb or 4Mb SIMMs 
(0Kb installed) • Includes Intel's “Vacancy" socket 

MCT-M4S6SX .$549.00 

MCT-M4B6-50 Mini-size 50MHz cache 486 $ 1495.00 

MCT-M4B6-33 Mini-size 33MHz cache 486 $995.00 

MCT-C3S6-40 Mini-size 40MHz cache 386 $699.00 

MCT-C3S6-33 Mini-size 33MHz cache 386 . $599.00 

MCT-M386-25 Mini-size 25MHz 386. $399.95 

MCT-M386SX-20 Mini-size 20MHz 386SX. $299.95 

MCT-M386SX Mini-size 16MHz 386SX.$ 249.95 

MCT-M2B6-16 Mini-size I6MHz 286. $149.95 

Ma-M286-12 Mini-size 12MHz 286.$ 129.95 

Ma-TURBO-10 Mini-size 10/4.77MHz 8088 .. $69.95 


UPRIGHT CASE $99 

• Accommodates std. motherboards « 1 

• Mounts 3 floppy and 4 liard drives 

• 2 digit LED display 

CASE-100A.$99.95 

PS-250TW 250Wp. supply $129.95 

PS-300TW 300W p. supply. $149.95 

CASE-50 Mini 286-style cose. $59.95 

CASE-70 Full-size stond. cose . . $89.95 

CASE-120 .$199.95 

, Mini-upright cose w/200W power supply 


95 


POWER SUPPLIES 


m. 


• l I/L approved 

• 110/22()V. 5()/60Hx 

PS-150 8088 150 watt ..Z::... $69.! 

PS-200X 8088 200 watt. $89.! 

PS-200 286/386/486 200 watt. $89.! 

PS-250 286/386/486 250 watt.$ 129.! 

PS-300 286/386/486 300 watt.$ 149.! 


2400 BAUD MODEM 

• Internal data modem 



• Hayes AT compatibility 

• Incl. Procomm software 

MCT-241.$49.95 

2400 BAUD EXTERNAL MODEM 

• 2-1(M)/12(K)/3(H) baud • Just 6.25 x 3 8 x 2 inches 

PR0-24ME. $89.95 

9600 BAUD EXTERNAL MODEM 

• CCITT V.42bis/V.32/V.22bis/Bell 212A 8c Hayes 
AT compatible • Asynchronous / synchronous 

PRO-96E. $399.95 

FAX/MODEM SWITCH 

• Save phone line charges! • Supports fax, modem, 
phone and answering machine from 1 phone line 

FAXM-SWITCH. $119.95 

FAX-SWITCH Without modem connecHon . $89.95 




local 408-559-1200 
BBS 40B-559-0253 


TERMS: For shipping & handtng include $5 00 kr ground & $7 50 (or air. Orders qwet ] lb. and foreign orders may roquMB oddHional shipping charges— conta d our Soles Depi lor ihe 
omoont CA reudenH must include oppticohle soles tox Prices subject lo choncje wilbcwt notice We ore not responsible for typographic^ errot-s. We reserve the right to tmii ouanfities 
and to substitute manufacturer. All merchondise subject to prior soIk. A hJI copy of our terms is ovaitoblo upon request. Items picte-od may only be representative JDR, the JDR logo. 

JDR Microdevvees, and the MCT logo ore registered trodemorks of JOR tAcrodevices. he Modular Circuit TahnoJogy is o trademorlt of JDR Microdevices, he. Gipynght 1992 JMt MtCRODEVtCES. 
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'REE PRODUCT INFORMATION 


I// Your Completed Cord Today. For Quicker Response, 


Circle the numbers on Inquiry Card which correspond to 
inquiry numbers assigned to Items of interest to you. 


Check an the appropriate answers to questions "A" 
through T* 


Fill out this coupon carefully. PLEASE PAINT. 


cmr 

(_) 


COUNTY 

( 


A. Wbsl It yo«r primary )ob tunctlon/principii area of 
mponaibifity? (ClMCk oat.) 

1DMiSA)P 4GSaiesMan«tlno 

20 ProgrvnmorTSystoms Analyst 5 □ EngaverlScierWsI 
SDAdrranisirallon/Manaoement 6O09ter 

B. Wkal It your Itvei ol manaotmant raspotsibliltY? 

rnSerawM 90 Professional 

80 Midden 

C. Ari you a rotallar (VAR, VAO, Dtalor, Conaltant)? 

toa\b3 iioNo 


Inquiry Numbero 1-493 


Inquiry Numbort 494-908 


Fax to 1-413^-434S 

Print >bur name and address and mail, or fax to 
1-413'637-4343 


0. Wbat operattag ^fstams art you currontly using? (Cbock all 
that apply.) 

12 □ POMS DOS ISO UNIX 

13□ DOS > Windows IGDMacOS 

14D0SC 17DVAX/VMS 

E. For how many people do you fnfliuna the purchaao of 
hantware or toftwafe? 

18 01-25 20 □ 51-99 

19a26'50 21 a 100 or more 


JUNE 

Irtquiry Numbers 987-1479 IRNE006 


1 

2 

3 

4 

S 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

56 

56 

57 

58 

59 

60 

61 

62 

63 

64 

66 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

61 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

9? 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 


103 104 105 106 107 108 109 HO HI H2 H3 H4 HS H6 H7 H8 H9 

120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 

137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 

154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 

171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 

188 189 190 191 192 193 194 195 196 197 196 199 200 201 202 203 204 

205 206 207 208 209 210 2H 212 213 214 215 216 217 218 219 220 221 

222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 


239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 
256 257 258 259 260 281 262 263 264 265 266 267 260 269 270 271 272 
273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 
290 291 292 293 294 295 296 297 296 299 300 »1 302 303 304 305 306 
307 306 309 310 3H 312 313 314 315 316 317 316 319 320 321 322 323 
324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 
341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 


356 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 
375 376 377 378 379 380 381 382 383 384 385 386 387 388 380 390 391 
382 393 394 395 396 397 396 399 400 401 402 403 404 405 406 407 408 
409 410 4H 412 413 414 415 416 417 418 419 420 421 422 423 424 425 
426 427 426 429 430 431 432 433 434 435 436 437 438 439 440 441 442 
443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 
460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 
477 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 


494 495 496 497 496 499 500 501 502 503 504 505 506 507 506 509 510 
5H 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 
528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 544 
545 546 547 548 549 560 551 552 553 554 565 556 557 558 559 560 561 
562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 
579 560 581 582 583 564 585 586 587 588 589 590 591 592 593 594 595 
596 597 598 599 600 601 60? 603 604 60S 606 607 608 609 610 6H 612 


613 614 
630 631 
647 648 
664 665 
681 682 
698 699 
715 716 

732 733 
749 750 
766 767 
783 784 
800 801 
617 818 
834 835 

851 852 
868 889 
885 686 
902 903 
919 920 
936 937 
953 954 
970 971 


615 616 617 616 619 620 621 622 623 624 625 626 627 628 629 
632 633 634 635 638 637 638 639 640 641 642 643 644 645 646 
649 650 651 652 653 654 655 656 657 656 659 660 661 662 663 
666 667 668 669 670 671 672 673 674 675 676 677 678 679 680 
683 684 685 686 687 688 689 600 691 692 693 694 695 696 697 
700 701 702 703 704 705 706 707 708 709 710 7fl 712 713 714 
717 718 719 720 721 722 723 724 725 726 727 728 729 730 731 

734 735 738 737 738 ?39 740 741 742 743 744 745 746 747 748 
751 752 753 754 755 756 757 758 759 760 761 762 763 764 765 
768 768 770 771 772 773 774 775 776 777 778 779 780 781 782 
785 786 787 788 789 790 791 792 793 794 795 796 797 798 799 
802 803 804 805 806 807 806 609 610 8H 812 813 814 815 816 
819 820 821 822 823 824 825 826 827 828 829 830 831 832 833 
836 B37 838 839 840 841 842 843 844 845 646 847 848 849 850 

853 854 855 856 857 856 859 060 861 862 863 864 865 866 867 
870 871 872 873 874 875 876 677 878 879 880 881 882 883 884 
887 688 889 890 891 892 893 694 895 896 B97 098 899 900 901 
904 905 906 907 906 909 910 9H 912 913 914 915 916 917 918 
921 922 923 924 925 926 927 928 929 930 931 932 933 934 935 
938 939 940 941 942 943 944 945 946 947 948 949 950 951 952 
955 956 957 956 959 960 961 962 963 064 965 966 967 968 969 
972 973 974 975 976 977 978 979 980 961 982 983 964 985 966 


987 988 989 990 991 992 993 994 995 996 997 998 999 1000 1001 1002 
1004100510061007 1008 1009 1010 10H 10121013101410151016101710181019 
1021 10221023 1024 1025 1026 10271028 1029 1030 1031 1032 1033 1034 1035 1036 
1038 10391040 1041 1042 10431044 1045 1046 1047 1048 1049 1050 1051 1052 1053 

1055 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 1066 1069 1070 

10721073 1074 1075 1076 10771078 1079 1080 1061 1082 1083 1084 1085 1086 1087 

1069 10901091 1092 10931094 1095 10961097 1098 1099 HOO HOI H02 n03 H04 


1003 

1020 

1037 

1054 

1071 

1088 

H05 


n06 H07 H08 
023 024 025 
040 041 042 
057 058 059 
074 075 076 
091 092 093 
12081209 1210 


009 

O10 

00 

012 

013 

014 

015 

016 

017 

016 019 

020 

021 

022 

026 

027 

028 

029 

030 

031 

032 

033 

034 

035 036 

037 

038 

039 

043 

044 

045 

046 

047 

046 

049 

050 

051 

052 053 

054 

055 

056 

060 

061 

062 

063 

064 

065 

066 

067 

068 

069 070 

071 

072 

073 

077 

078 

079 

080 

081 

082 

083 

084 

086 

086 087 

088 

089 

090 

094 

095 

096 

097 

098 

099 

1200 

1201 

1202 

1203 1204 

1205 

12061207 

120 

1212 

12131214 

12151216 

1217 

1218 

1219 

1220 1221 

1222 12231224 


1225 1226 12271228 1229 1230 1231 1232 12331234 1235 1236 12371238 1239 12401241 
1242 1243 1244 1245 124612471248 1249 1250 1251 1252 1253 1254 12551256 12571258 
1259 1260 1261 1262 126312641265 12661267 1268 1269 1270 1271 1272 1273 1274 1275 
1276 1277 1278 1279 1280 1281 1282 1283 1284 12851286 1287 1288 1289 1290 1291 1292 
1293 1294 1295 12961297 12961299 1300 1301 1302 13031304 1305 1306 1307 1308 1309 
1310 130 1312 13131314 13151318 1317 1318 1319 1320 1321 1322 13231324 1325 1326 
1327 1328 1329 1330 1331 1332 1333 1334 1335 1336 1337 1338 1339 1340 1341 1342 1343 


1344 1345 1346 13471348 1349 1350 1351 1352 1353 1354 1356 1356 1357 1358 1359 1360 

1361 1362 13631364 13651386 1367 1368 1368 1370 1371 1372 13731374 1375 1376 1377 

1376 1379 1380 1381 138213831384 1385 1366 1387 1388 1389 1390 1391 139213931394 

1395139613971398139914001401 140214031404 140514061407 140814091410 140 

1412141314141415141614171418141914201421 142214231424 1425142614271428 
1429 14301431 1432143314341435143614371438 14391440 1441 144214431444 1445 
1446 1447 1448 1449 14501451 145214531454 1455 1456 1457 1458 1459 14601461 1462 
1463 1464 14651466 14671468146814701471 147214731474 1475 1476147714781479 


PLACE 

POSTAGE 

HERE 


BVTE 

TNT MAILFAST 

FRG/BOS/700252/M01 
P.O. Box 66 
Hounslow 
TW5 9RT 
England 














FREE PRODUCT INFORMATION 



Mali Your CompleM Card IMay. For Quicker Response, Fax to 1-4f3-637-4^l 


.Circle the numbers on inquiry Card which correspond to 
inquiry numbers assigned to items of interest to 



Check ali the appropriate answers to questions ‘‘A’ 
through ‘'E". 



Print >bur name and address and mail, or tox to' 
m63M343 ^ 


PLACE 

POSTAGE 

HERE 


EVTE 

TNT MAILFAST 

FRG/BOS/700252/M01 
P.O. Box 66 
Hounslow 
TW5 9RT 
England 


Fill out this coupon carefully. PLEASE PniNT. 


NAME 

imT 


A. Wlurt it your primary |ob hiactloa/priiicipal area of 
rtspomibllliy? (Chick mu) 

1GMISA)P 4aSaieslMartaljnQ 

2 □ Programmer/Systoms Antiysi SOEngineerfScwiijst 
SDAdminisIration/Managemenl 6 □ Other 


0. Whal oparalliHi tyitemi an yM cwrantly uiln|7 (OiKk all 
ttnl apply:) 

ttDPOMS-DOS tSDUNIX 

13D00S WMom l6DMacOS 

MDOSfi IZDUWVMS 


OOMRMiY 

AOOflESS 


IL What It yaar Itvtl af manaianiMt laipomiblllty? 

/□Senior-lewel SGProlessional 

SDMiddle-lewi 


r 


PHONE 


mx 


Iriquiry Numb«ra 1-493 


Cw Aft yw a raaallar (VM. UAO. Oaalai, CMiaitant)? 
lODWs IlDNo 


Inquiry Numbara 494-986 


L F« how maoy pMple 8o you /offoMca Uia poickaaa of 
harSwara or sall«ara7 

tBDt-25 20 051-99 

19026-50 ?10KIOofmofe 


Inquiry Numbara 987-1479 


JUNE 

IRNE006 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

n 

12 

13 
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153 

565 

MICRO DATA COMPUTERS 

408PC-3 

154 

SPECTRUM SOFTWARE .. . 

262 

801 

MICRO DATA COMPUTERS 40OSO-12 

155-158 

STATSOFT . 

285 

216 

MICRO SOLUTIONS COMP PROD 391 

444-445 

STONY BROOK SOFTWARE 

lODIS-ll 

597-596 

MICRO-INTERNATIONAL INC 

48QS0-2 

270 

STRADAAUTOTECH.INC 

402 

63 

MICROCALINC, .. 

238 

157 

STRATEGIC MAPPING. .. 

.111 

235 

MICROLANE COMPUTERS INC 389 

151 

SUM MAGRAPHICS CORP 

249 

263 

MICROPROCESSORS UNLTD 406 

553 

SUMMIT MICRO DESIGN 

40OMW-3 

217 

MICROPROSE SOFTWARE 

379 

159 

SUN MICROSYSTEMS. 

128,129 

« 

MICHOSOFT CORPORATION 

8,9 

. 21 

190 

SUNSOFT . 

117 


M ICHOSOFT CORPORATION 

271 

SURAH INC . 

.. 403 

* 

MICROSOFT CORPORATION 

87 

178 

SYMANTEC/ZOHTECH 

52 


MICROSOFT CORPORATION 

83 

51 

SYMANTEC/ZORTECH .. 

170,171 


MICROSOFT CORPORATION 106.107 

160 

SYSGENJNC. 

. 295 


MICROSOFT CORPORATION 

. 119 

181-162 

SYSTATINC. 

278 


MICROSOFT CORPORATION 142.143 

407 

SYSTtMSTAR. 

100UK-15 


MICHO'SOFT CORPORATION 

149 

487-468 

TATUNG CO ... 

10DIS-5S 

264 

MICHOSTAR LABORATORIES .404 

561 

TDSI, INC 

40OPC-6 

■ 

MICROWAY 

130 

272 

TECSNOtOGY PWP ENTRPRSE. JNC, 403 


MICROWAY 

358 

471-472 

TECHPOWER COMPANY LTD1 OOlS- ID 

502 

MICROWORLO 

400PC-5 

489-470 

TECHPOWER COMPANY LTD 

1O0t&-12 

452 

MiNICOM LTD 

10OIB-38 

163 

TEKTRONIX 

321,329 

441 

MINOLTA GMBH 

KXXS-ZT 

184 

TELEBYTE TECHNOLOGY 

154 

442 

MIX SOFTWARE 

l0Ctl&35 

298-297 

TELELINK. 

483 

130 

MORTICE KERN tMKS) 

137 

288 

TEMPUSTECHJNC 

462 

131 

MOTOROUINC 

22-23 

40 

TEXAS INSTRUMENTS 

193 

184 

MOUNTAIN NETWKSOLUtlNTL) CIV 

185 

TEXAS INSTRUMENTS 

. 58,57 

409 

NAG. 

100UK-2 

570 

THE WNDX CORP . 

40ONE-3 

31-32 

NANAD USA CORP. 

213 

580 

THE WNDX CORP 

4D0PC-1 

219-220 

NATIONAL DESIGN . 

. 371 

254 

TIEPIE ENGINEERING. 

484 

33 

NATIONAL INSTRUMENTS 

. 239 

186 

TMS. . . 

363 


NATIONAL INSTRU 10DIS-SOC-D 

167 

TOSH ISA AM ERICA INC . 

50,51 

133 

NEC. 

68,89 

310 

TOTE-A^LAP. 

357 

132 

NEC. 

87 

168-169 

TOUCHSTONE SOFTWARE 

. . 114 

134 

NEC 

254,255 

281 

TRANTOn SYSTEMS LTD ,, 

405 

214 

NEVADA COMPUTER 

392 

282 

Tfll VALLEY TECH INC. .. 

404 

572 

NEW ENGLAND ELECT 400NE-10 

274 

TRIANGLE OGITAL SERVICES 404 

265 

NILES A ASSOCIATES INC , 

419 

275-276 

TRIBAL MICROSYSTEMS 

408 

* 

NORTHGATE COMPUTER SYS 84,85 

447 

TU UN technology 

10015-40 

* 

NOFITHGATE COMPUTER SYS 

21W-205 

223-224 

ULTIMA ELECTRONICS CORP . 398 

166-187 

ODYSSEY DEVELOPMENT 

.324 


ULTIMATE TECH l«>tS-6DA-B 

291 

OMNITECH ELECTRONICS, INC 488 

U8 

UNIAIR 

10015-42 

455 

ON TIME MRXTIKAFGTEN POERSEH 1inG-$i> 

459 

UNITRON 

10015-33 

265 

OVERLAND DATA INC. 

. 408 

225-226 

UNIVERSAL MEMORY PROD 399 

" 

PACIFIC DATA PRODUCTS . 

. 323 


UNIXWORLD. 

334A-B 

58 

PACIFIC GOLD COAST 

214 

* 

UNIXWORLD 

335 

135 

panasonk: .. . . 

28,27 

326 

VALITEK1NC . 

382 

136 

PAHA SYSTEMS . 

127 

170-171 

VENTURA SOFTWARE INC 

92,93 

268 

PATTON 8 PATTON 

410 

* 

VENTURA SOFTWARE INC 

92A-B 

556 

PC IMPORTERS 1NC ■ 

480UW-S 

41^2 

VENTURA SOFTWARE ENC 

188,187 

573 

PC IMPOfTTERS INC. 

400NE-8 

172 

VERMONT CREATIVE S/W 

. S5 

584 

PC IMPORTERS INC_ 

408PC-8 

43-44 

VIEWSONIC. 

. 228 

509 

PC IMPOfTTERS INC . 

408SD-8 

404 

VOGUE COMP CO- LTD.,THE 

100UK-11 

137-138 

PC POWER A COOLING_ 

.103 

449 

WALKER, richer 8 QUINN 

10015-45 

551-552 

PC-EASEINC 

400UW-5 

173 

WATCOM products INC 

. 29 

590-591 

PC-EASEINC 

40150-9 

174-175 

WESTERN DIGITAL 

109 

139-140 

PERISCOPE COMPANY, THE 

.. 116 

294 

WILCOAMS . 

407 

141-142 

PINNACLE MICRO . 

18-19 


WINDOWS/DOS JOURNAL lODlS-COC-D 

143 

PIONEER COMMUNICATIONS 125 

S«1 

WINDOWS 8 0^2 COWIRENCE 

400NE-11 

144 

PKWAREINC 

304 

278 

WINTEKCORP 

409 

588 

PIUSTEKUSA,INC 

400P02 

555 

WIT . . . ,. . 

40CMW-7 

298 

PMPA^EMORYWOHLO 

402 

47^9 

WOLFRAM RESEARCH 

191 

34 

POPKIN SOFTWARE 

215 

237 

WORLDWIDE TECHNOLOGIE S 382 

125 

PROGRAMMER'S PARADISE 

63^ 

279 

XELTEK. 

408 

* 

PROGRAMMER'S SHOP 

24TL242 

45-48 

XVT SOFTWARE INC , 

234 

145-146 

PflOTECH MARKETING INC 

27S 

SO 

Z-NIX COMPANY INC. 

233 

287 

PSEUDOOORP. 

418 

280 

Z-WORLD ENGINEERING 

408 

408 

PSION 10OUK-6.7 

464-465 

2ECKS 

10018-30 

146 

QUA TECH INC 

386 

176 

ZENITH DATA SYSTEMS 

91 

266 

QUALSTARCORP 

488 

177 

ZEOS INTERNATIONAL 

11-15 
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*Correspond directly with company. 
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Inquiry No. 
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Inquiry No. Pago No. 


HARDWARE 

926 

ACCESSORIES/SUPPLIES 

554 

ACTION COMP SUPPLIES . 

40DMW4 

571 

ACTION COMP SUPPLIES 

4DDNE-5 

240 

SECURTECH COMPANY 

* 400 

152 

SONYJNAJ - . 

147 

254 

TIEPSE ENGINEERING 

404 

4«4^«S 

ZECKS 

1Q0IS-39 

927 

ADD-IN BOARDS 

77-78 

AMERICAN MEGATRENDS 

105 

10 

ATI TECHNOLOGIES INC , 

. . 231 

292-293 

AXIOM 

402 

247 

BECTERM JNCORPORATED 

402 

420-421 

COMPEX. 

10QIS-31 

245-249 

COVOXINC 

4D2 

101 

CREATIVE LABS INC 

343 

250 

CURTIS INC 

402 

580 

DIGITAL MEDIA LASS 

40QMW-2 

803 

digital media labs 

40OSO4 

205-208 

DPT. 

393 

2S 

ETAP. 

239 

453-454 

FIRST 1 NT' L COMPUTER . 

100IS41 

321 

GENOA SYSTEMS 

201 

427 

GFX HAMBURG 

1(MXS^47 

29 

HEHCULESCC^PUTERTECR 221 

118 

JAMECO ELECTRONICS 

72,73 

461 

JASON MACKENZIE 

100tS-32 

455 

JENELECTRONICA . . 

1O0IS-25 

221-222 

LANDMARK RES INT'LCORP 289 

' 

MICRGWAY 

130 

* 

MICROWAY 

388 

219-220 

NATIONAL DESIGN 

371 

139-140 

periscope com pan Y , the 116 

296 

PMP/M EMORY WORLD .. 

402 

146 

QUA TECH INC 

386 

270 

STRADAAUTOTECa INC 

402 

2«8 

TEMPUSTECH, INC 

402 

447 

TULIN technology 

100IS-40 

174-175 

WESTERN DIGITAL 

109 

925 

COMMUNICATIONS/NETWORKIMG 

71-72 

ACER INCORPORATED 

59 

319-320 

BAY TECHNICAL ASSOC 

381 

255 

GTEKINC 

403 

259 

LOOM, INC 

403 

437-435 

LONGSHINE ELECT CORP 

10018-48 

452 

MJNICOM LTD 

10018-36 

467-458 

TATUNG CO 

10018-85 

296-297 

TELEUNK 

40(3 

929 

COMPUTEA SYSTEMS 

71-72 

ACER INCORPORATED 

59 

411412 

AGC ELECTRONICS CORP 

lOOIS-53 

592 

APPRO rNT'LFNC. 

40C80-7 

330-331 

AST RESEARCH INC 

195 

199 

ATKJNICS .... 

370 

602 

BEG 

400SD^ 

238-239 

CITITRONJCS 

304 

202 

COMPEX INTERNATIONAL 

396 

89 

COMPUADD EXPRESS 

75-77 

227-228 

COMTRADE 

385 

583 

CYBERTRON. 

400PC-0 

451 

DAN TECHNOLOGY PLC . 

toois-s 

95-90 

DATALUX CORPORATION , 

150 

98 

DELL COMPUTER CORP {N .A.). . m 

99 

DELL COMPUTER CORP IN A.} dV 

■ 

DIGITAL EQUIPM ENT CORP 165 

398 

DiGITALEOUIPCORPlNA) 

1 100A-H 

207 

ET VALUE LINE/ELEK-TEK 

379 

* 

ELONEX .. 

10CIS-2 

303 

EXAUNX.INC 

403 

453-454 

FIRST INT'L COMPUTER . 

10018-41 

403 

GANDLAKE GROUP 

tOOUK-S 

• 

GATEWAY 2000 

CILI 

* 

GATEWAY 2000 . 

. 33,44 

463 

HAN DTOP COMPUTERS LTD 100IS49 

568-567 

HERTZ . 

400NE-9 

600 

ICS COMPUTER 

400SO-3 

212-213 

INTERSYS 

395 

269 

KlU. 

403 

S50-S69 

KINGLI TECHNOLOGY. INC 400MW-1 

878-576 

KINGU TECHNOLOGY, INC 

400NE-4 

437-433 

LjONGSHINE ELECT CORP 

100IS-48 

' 

MANCHESTER EQUIP CO 400NE4-e 

568 

MANCHESTER EQUIP CO. 

40QNE-1 

439-440 

MEGADATA . 

100IS-28 

557 

MICRO DATA COMPUTERS 

400HW-5 

574 

MICRO DATA COMPUTERS 400NE-12 

SOS 

MICRO DATA COMPUTERS 

400PC-3 

601 

MICRO DATA COMPUTERS 4WBO -\2 

597-898 

MICTO-INTERNATIONALINC 

400SD-2 

235 

MICROLANE COMPUTERS INC 359 

592 

MICROWORLO. 

400PC-5 

572 

NEW ENGLAND ELECT 

4O0NE-10 

* 

NORTHGATE COMPUTER SYS 84,85 

‘ 

NORTRGATE COMPUTER SYS 

203-205 

558 

PC IMPORTERS INC 

490MW-6 

573 

PC IMPORTERS INC 

400NE-6 

584 

PC IMPORTERS INC 

400PC-6 

599 

PC IMPORTERS INC . 

40080-6 

137-138 

PC POWER A COOLING 

103 

551-582 

POEASEINC 

400liW-5 

590-591 

PC-EASE INC 

40080-0 

295 

RENEGADE 

404 
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580 

SAl SYSTEMS. 

400NE-2 

■ 

silicon graphics 

144 

583 

SUMMIT MICRO DESIGN 

400MW-3 

159 

SUN MICROSYSTEMS 

. 128,129 

271 

SURAH INC 

493 

487-460 

TATUNG CO . 

100IS-55 

881 

TOSLINC. 

400PC-6 

272 

TECHMClJClGY PWR ENTPPflSE, INC 403 

471-472 

TECHPOWEH COMPANY LTD1Q0I8-10 

459-470 

TECHPQWEflOOMWNYLTD 

10DIS-12 

202 

TRIVAUEY TECHNOLOGY INC 404 

274 

TRIANGLE DIGITAL SERVCES 404 

223-224 

ULTIMA ELECTRONICS CORP 305 

440 

UNIAIR. 

10018-42 

459 

UNITRON. 

1DDIS-33 

404 

VOGUE COM POO. LTD.,THE 

100UK-11 

555 

WIT .. 

40aMW-7 

176 

ZENITH DATA SYSTEMS . 

.91 

177 

ZEOS INTERNATIONAL .. 

. 11-15 

980 

DATAACQUISITHHI 

262 

KEITHLEYMETRAQVTE . 

404 

264 

MICROSTAR LABORATORIES 484 

9G1 

DISK & OPTICAL DRIVES 

77-78 

AMERICAN MEGATRENDS 

105 

* 

APS TECHNOLOGIES 

397 


HARD DRIVES INTERNAT 

. 3 73 

406 

MAGSTORE . 

100UK-8 

218 

MICRO solutions COMP PROD 391 

141-142 

PINNACLE MICRO . 

18-19 

143 

PIONEER COMMUNICATIONS 125 

273 

SIGEN 

405 

150 

SIMPLICITY COMPUTING 

236 

153 

SONY (N A) 

153 

271 

SURAH INC. 

483 

180 

SYSGENINC. 

295 

291 

TRANTOR SYSTEMS LTD . 

405 

932 

mSKETTES/DUPLICATOBS 


2S2 DATAPATH TECHNOtOOlESJWC m 


933 _FAX BOAHPSrHACNINES 

55B-S59 K1NGLITECHNOUOGV. INC 40GMW^1 

5T5-5TG KlNGUTECHNOLJOQyjNC 4«1NE^4 

934 GRAPHICS TABLETS/MICEJPiN INPUT 

4SMS7 ACE CAD.iMIS^Sfi 

S7 ElOGRAPHICS 202 

305-300 HANDYKEY 405 

123-124 LOOnECM INC 103 

150 SUMMAGRAPHJCS CORP 24$ 
50 Z-NIX COMPANY INC. 233 

935 _KEYBOAflOS 

95-90 DATAUJX CORPORATION ISO 

250 HOOLEON CORPORATION 405 
* NOPTHGATE computer SYS 04,55 
■ NOfiTHGATE COMPUTER SYS 203-205 

936 _LAN HAROWAflE 

204 CYBEX CORPORATION . 372 

92 CYBEX CORPORATION {fNT'L) Clll 
403 GANDLAKE GROUP , lOOUK-S 
452 MINICOMLTD IQOIS-JO 

154 MOU NTAIN NETWK SOLU (INTI) ClV 

157-136 PCPOWEH6COOUNG 103 

271 SURAH INC 403 

937 _LAPTOPS A NOTEBOOKS 

71-72 ACER iNCORPOflATED. 59 

73-74 ADVANCED logic RESEARCH 301 
390 DIGITAL EQUIP CORF (N A.) tooA-N 

453-454 FIRST I NT'L COMPUTER 10X3^41 
403 GANDLAKE GROUP . IOOUK-9 
290 LAPTOP SOLUTIONS. INC 405 
122 LlBREXCOMPUTEftSYS{NA) 96,97 
134 NEC . . 254,255 

‘ NORTHGATE COMPUTER SYS 54 .B5 
‘ NOPTHGATE COMPUTER SYS 203-205 
408 PSION lOOUK^J 

40 TEXAS INSTRUMENTS 193 

167 TOSHIBA AMERICA INC 50,51 

310 TOTE-A-LAP.387 

ITT ZEOS INTEHNATIONAL 11-15 


935 MAILORDER 


197 

ADVANCED COMPUTER PROD 366 

414 

AMER BUYING 5 EXPORTING 

10013-58 

195 

AMT INCORPORATED 

398 

230-239 

CUITRONIGS 

364 

69 

COMPUADO EXPRESS 

75-77 

242 

COMPUTER WAREHOUSE 

398 

203 

COMPUTERLANEUNLTD 

417 

229-234 

CYBER RESEARCH ,. 

377 

395 

DIGITAL EQUIP CORP {N , A.) 

100A-H 

568 

DIGITAL MEDIA LABS 

400MW-2 

683 

DIGITAL MEDIA LABS . 

40880-4 

210-211 

H.CO. COMPUTER PROD . 

. 374 

118 

JAMECO ELECTRONICS . 

- 72,73 

• 

JDRMCRODEVICES 

410 

289 

L-CQM,INC .... . 

483 

241 

LANWISEINC. 

360 


235 

LODE STAR COMPUTER 

388-369 

214 

NEVADA COMPUTER 

392 

589 

RECORTECINC . 

40080-11 

294 

TIEPIE ENGINEERING 

. 404 

939 

MEMORY/CHIPS/UPGR ADES 

76 

ADVANCED MICRO DEVICES 112,113 

413 

AMDS EUROPE LTD_ 

10818-18 

258 

AMRAM. 

486 

324-325 

AOX . 

226 

299-308 

BPS INTERNATIONAL 

4C8 

67 

CAPITAL EQUIPMENT CO 

284 

55 

CAPITAL EQUIPMENT CO 

285 

209-2799 

FIRST SOURCE INT'l 

366 

25 

HAUPPAUGE COMP WORKS 235 

112-113 

INTEGRATED INFO TECH . 

297 

114-115 

INTEGRATED INFO TECH . 

299 

117 

INTEL CORPORATJON 

46,47 

314 

INTEL CORPORATION 

288,289 

115 

JAMECOeieCTRONICS . 

72,73 

110-120 

KINGSTON TECHNOLOGY 

252 

266 

MEMORY PIPELINE 

406 

263 

MICROPROCESSORS UNLTD 406 

225-226 

UN 1 VERBAL MEMORY PROD 399 

237 

WORLDWIDE TECHNOLOGIES 382 

940 

MISCELLANEOUS HARDWARE 

554 

ACTION COMP SUPPLIES 

400MW-4 

571 

ACTION COMP SUPPLIES 

408NE-5 

245 

APPLIED CONCEPTS . 

406 

246 

BSC MICROSYSTEMS 

407 

462 

CANON EUnOPAN.V , 

10018-13 

101 

CREATIVE LABS INC 

343 

410 

E.kT.LTD. 

100UK-13 

116 

INTEGRAND RESEARCH 

282 

131 

MOTOROLA INC. 

22,23 

263 

OUET TECHNOLOGY .... 

408 

240 

SECURTECH COMPANY 

400 

284 

TIEPIE ENGINEERING 

404 

941 

MODEMSrMU LTI PLEXORS 

319-320 

BAY technical ASSOC 

361 

243-244 

BUSINESS INSTRUMENTS 

396 

296-297 

TELELINK 

48(3 

942 

MONITORS & TERMINALS 

22-23 

CTX INTERNATIONAL INC 

177 

25 

ETAP 

239 

429 

HANTAPEXSPA 

18018-19 

106 

IBM CORP 

60,61 

1QC1S-34 

438-436 

KUO FENG CORP 

31-52 

NAN40 USA CORP 

213 

133 

NEC. 

66,69 

467-468 

TATUNG CO 

10018-58 

43-44 

VIEWSONIC 

229 

943 

MULTIMEDIA 

482 

CANON EUROPAN.V. 

100IS-13 

85 

CANON USA INC 

358 

191 

CREATIVE LABS INC 

343 

22-23 

CTX INTI INC 

in 

880 

DIGITAL MEDIA LASS 

40DMW-2 

603 

DIGITAL MECRA LABS 

400SO-4 

506 

PLUSTEKUSAiNC 

488Pd2 

183 

TEKTRONIX 

326,329 

944 

PRINTERS/PLOTTERS 

416 

ASP COMPUTER PHODUCTSl£KMS-14 

390 

BUFFALO PRODUCTS 

378 

06 

CANON USA INC. 

321 

395 

DIGITAL EQUIP CORP (N .A] 

1 tODA-H 

410 

E.l.T.LTD. 

100UK'13 

103 

EASTMAN KODAK CO 

325 

* 

HEWLETT PACKARD 

7 

101 

KYOCERA ELECTRONICS (N.A ) 261 

441 

MINOLTA GMBH 

100IS-2T 

132 

NEC. 

07 

' 

PACIFIC DATAPRODUCTS 

323 

135 

PANASONIC , 

28,27 

313 

ROSE ELECTRONICS 

360 

163 

TEKTRONIX 

328,329 

188 

TEXAS INSTRUMENTS 

56,87 

204 

WILCOAMS 

407 

945 

PROOHAMMABtE NARDWAflE 

248 

BiC MICROSYSTEMS 

407 

287 

10 TECH. 

407 

261 

UNK COMPUTER GRAPHICS 407 

291 

OMNITECH ELECTRONICS. INC 406 

275-276 

TRIBAL MICROSYSTEMS 

400 

279 

280 

XELTEK. 

486 

Z-WORLD ENGINEERING 

400 

946 

SCANNERS/OCR/DIGITIZEflS 

462 

CANON EUROPAN.V. . . 

100^13 

947 

TAPE DRIVES 

77-78 

AMERICAN MEGATRENDS 

108 

260 

laguna DATA SYSTEMS . 

. 400 

104 

MOUNTAIN NETWK SOLU (INT' L) CIV 

265 

OVERLAND DATA INC. 

400 

266 

QUALSTARCORP 

409 

326 

VALfFEK INC 

362 


Inquiry No. Pago No. 


945 UPS 


415 

AMERICAN POWER CONV 

13078-48 

79 

AMERICAN POWER CONV(N.A.( 2B3 

319-320 

BAYTECHNICAL ASSOC . 

361 

200-201 

BAYTECHNICAL ASSOC . 

383 

136 

PARA SYSTEMS. 

127 

137-136 

PC POWER & COOLING 

103 

SOFTWARE 

949 

BUSINESS 

19 

COMPUTER ASSOCIATES 

199 

■ 

COPIA INTERNATIONAL .. 

..,. 164 

101 

DIGITAL RESEARCH INC (N.A.1. 151 

104 

FOXSOFTVWAREINC- 

INTUIT INC. 

86,89 

2,3 

1G0IS-61 

473 

HTAyANSAV AGENCY 

35-38 

RAINBOW TECHNOLOGIES 

176 

157 

STRATEGIC MAPPING 

111 

m 

CAD/QAM 

80 

AMERICAN SMALL BUSI COMP . . 95 

11 

AUTODESK INC . 

186-158 

304 

CADSOfT COMPUTER, INC 

409 

882-583 

EVOLUTION COMPUTING 

40aNE-7 

577-578 

EVOLUTION COMPUTING 

400PC-7 

26-27 

FORESK3HT RESOURCES 

. 223 

276 

WINTEKCORP . 

409 

951 

COMMUMICATIDNS/NETWDRKING 

24 

DATASTORM TECHNOLOGIES 189 

253 

DIVERSIFIED COMPUTER SYS 4D9 


GIOBAUNK INC 43080-A-8 

564-565 

GLOBAUNKINC. . . . 

4aiNE-9 

452 

MINICOMLTD. 

101NS-36 

35-36 

RAINBOW TECHNOUDGIES 

175 

* 

ULTIMATE TECH 10tMS-60A-B 

440 

WALKEP, RICHER 30UINN 

100IS-4S 

952 

DATA ACQUISITION 

301 

DAVIS INSTRUMENTS . .. 

409 

■ 

NATIONAL INSTRU 100IS-60C-D 

164 

TELEflYTE TECHNOLOGY 

154 

9SI 

DATABASE 

14-18 

BORLAND INTERNATIONAL 

247 

21 

COMPUTER ASSOCIATES 

. . .. 183 

* 

COPIA INTEHNATIONAL 

154 

251 

DATACAP .. 

409 

104 

FOX SOFTWARE INC 

96,89 

409 

NAG. . 

100UK-2 

166-187 

ODYSSEY DEVELOPMENT 

324 

149 

RAIMA CORP. 

M 

39 

SEQUITER software INC 

22S 

188 

TMS. 

303 

■ 

VENTURA SOFTVmRE INC 

92A-B 

170-171 

VENTURA SOFTWARE INC 

92,93 

954 

EDUCATIONAL 

89-70 

ABACUS SOFTWARE 

139 

8-9 

ABACUS SOFTWARE 

. 227 

* 

AME INSTIT FOR COMP SCI 

419 

83-64 

BUREAU OF ELECT PUBL . 

192 

179 

LOGICUS INCORPORATED. 

176 

955 

ENGINEERING/SCIENTIFIC 

102 

DSPDEVC50RP 

182 

302 

GRAMMAR ENGINE, INC . 

419 

221-222 

UVNDMARKRESINT'LCORP . 269 

126 

MATHSOFTINC . 

. 253 

127 

MATHSOFT INC 

174 
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EDITORIAL INDEX BY COMPANY 



of companies covanad in articles, columns, or news stories in this issua- 
Each reference is to the first page of the article or section In which the company name appears 
IS pages appear in the Internationel and UK editions^ UK pages appear in the UK edition. 


Companyr # Inquiry # 


A ----- 

Acijs. 121 
Actisi Systems. 172 
ADA Computer. lS-23 
Actder Technology, 18*24 
Adobe Systems. 121.131,244, 

257, 336 

Advanced Micro Devices, iS-43 
AG Communicaiions Systems, IBS 
Air Transport Assoclalion, 244, 2€3, 279 
Aladdin Systems. 336 
Atdus. lOT. 212 

Alpha Partner, IS-4 
Altec Lansing, 4S 
Amaze, 188 

American Small Business 
Computers, 121 

Andalaoo Compuler Peripherals. 

13-43 

Apple Compuler. 25.20. 45, 101 , 
121,336.13-4 

Approach Software, 4B 
Apricot Computers, UK-4 
Arco Electronics, B2 
ArtiBott, 121.1 as. 364 


Artist Graphics. 32,172 
Ashlar, 121 

askSam Systems. 121.2S7,290,13-56 


Awmetrix, 20 

ATai Graphics Software Labs, 131 
ATI Technotogies. 121.172 


Audioscft. 13-28 
Autodesk, 121.263 
Avalanche Development. 279 
Aydin Controls. lS-24 


984 

1329 

1339 

1343 

978 

905 

1140 

1095 


1076 

1108 

1205 
1130 

997 
1390 

998 
1193 

1291 

1206 

999 
1094 
1191 

1292 

1330 
990 
984 

1146 

1301 

977 

992 

1331 
1349 

993 

1342 


Basec, 25 

BKS Software. IS-20 1072 

Black Knlghl Computers, U K-20 1061 

Black Lightning. 364 
Blackwell Scieniiflc PubUcalions, 

287.290 1147 

1302 

Borland I nternalional, 20.96,121,1S6 995 
1082 
1066 
1316 

Brother I nlerr^alional ,316 1131 

0RS Software Products, 207,1S-56 1148 

Bureau of Etectronic Publishing, 364 
Button Ware. 180 1099 


c- 

Caere, 121 996 

CalComp Computer Graphics 
Group.316 1132 

Calculus. 90 1293 

Calera Recognition Syatams. 121 997 

California Intitule of Technology, UK-23 
Canon U.8.A., 45, 336 1202 

Cardinal Tedinologies. 08 1290 

Central Point Software ,121 998 

Chan nel Computing^, 200 1075 

Cherwell Sdeniific Publishing. fS-36 1357 

Cincom Systems, 207 1149 

Claris. 25,121,105,306 999 

1091 
1105 

Cogno5,206 1076 

Compton's MewMedia, 108 1992 

Comtech IT, lS-3 
Conner Peripherals, 45 

Contact Sottwara ,100 1093 

Corel Systems, 121,109 1060 

1067 

Cornerstone Ventures, I&-4 
Corner Store. 45 
Covox. 364 

CPT Office Systems. 207 1150 

Creative Technology, IS-16 1074 

Cfistie Electronics, rS-26 1347 

CristieTelacom, UK-3 
Crosspoint Venture Partners, IS-4 
CSS Lat»ratoriea ,172 1332 

Cucumber Information Systems. 257 11S1 

Cum ulus Tech nolog ies. 70 1272 


Design Science, 100 1323 

Diamond Computer Syatema ,172 1333 

Oiaquest. 131 970 

Digital Developments. fS-25 134S 

Disk Technologiae, 79 1270 

Dragon Systems, 364 

E ——--- 

Electric I mage, 131 979 

Electronic Book Technologies. 244.263 
Elonex, 15-30 1350 

Eschalon Development ,183 1090 

Everex Systems. 78 1273 

ExcalitHir Technotogies. 271 
Expansion Programs I nternalional, 

287 11S2 


F -——- 

Fast Electronics U.S., 40, IS-3 1211 

Financial Freedom Enterprises ,98 1319 

Folio. 263.267.290. iS-56 1153 

1304 

Fox Software, 121 1964 

Fractal Design, 186 19BS 

Frame Technology. 66.121 1065 

1196 

Fujitsu M icroslsctron ice. lS-43 1141 

FutureSoft Er>gineering. 185 1055 

G - 

Gage Applied Sciences, 82 1205 

Gateway 2000.121 1066 

The GBM Group. IS-7 1417 

General Paramel rlcs, 56.316 1133 

1209 

Generic Software ,121 1097 

Gescan i nlernational, 271.287 1154 

Gtenco Engineering ,86 1291 

Globalink. 364 
Go, 45.1S9 

Gdidan Bow Sysleme, 207 1155 

Graphic Commurilcatioris Association, 

279 1000 

Grid Systems, 263 

Group L, 287 1156 

GST ^ttwa re Products. UK-22 1073 

GuildSoft. lS-24,13-36.18-40 1344 

1350 
13S9 


H - 

Hayes Microcomputer Products. 121 
HeldOlEierg Harris. 206 
Henco Software. 287 
Hercules Computer Technology, 172 
Hewtalt-Packard, 25. 53, 62,101, 
121.347,364,18-3 


Hitachi Sales tU.K.). I&43 
Husky Computers. 13-28 


1157 

1334 


1170 

1195 

1200 

1235 

1236 
1103 
1348 


I 


IBM, 32,121,206, 359,364, IS-4 

1237 

Image-In. 219 

1079 

IMC. IS-23 

1341 

l-Mode Retrieval Systems, 267 

1158 

Infcdala Syetema. 267 

1159 

Information Access Systems, 


271,287 

1160 

Informal Ion Dimensio ns. 267 

1161 

Informal Ion Presentation, 90 

1294 

Informix Software. t2i. 160 

1083 


1230 

Insignia Soluttone, IS-48 

1412 

Integral Peripherals, 45 


Integrix. IS-43 

1136 

Iniersa. 101.121.15-3 

1161 


1239 

IntefilgenceWare. 287 

1162 

Interactive Systems. lS-43 

1413 

Intercomputer Communicetiont, 839 

1223 

Irilerlear, 121 

1240 

International Standards 


Organization. 279 


Internet NelNews, 279 

1091 

Interval Research. 28 


Intuit, Oe 

1317 

Island Graphics, 121 

1 

1241 

J 

Jandel Scientific, 15-80 

1351 

Johnston, 287, lS-56 

1103 


D 


DanCrafi Enterprises, 79 

1276 

DataflighI Software, 290 

1303 

Datastorm Technologlos, 70 

1197 

Davidson B, Associates, 186 

DEC. 206.359 

1104 

Decision System Software, 94 

1315 

Dell Computer. 121 

1062 

Delrina Technology. 168 
DeftaPolnl.40,305 

1090 

1106 


1203 

□er\eba Sofiware, 121 

1003 

Describe, 306 

1107 


K -- 

Key Tronic, IS-43 T391 

KnowledgeSet, 287 1164 

Kodak,4l 

Kyocefa Etact ronics. 48 1204 

L ^- 

Librex Computer Systems, 4a i Z09 

Ligature, 1$^ 

Loglteeh. 79,101,1 &43 1199 

1279 

1411 


Lotus Development. 32.101,121.168. 
290.306 


LS( Logic, IS-43 
LucasFlIm Games, 101 


1089 

1100 

1170 

1242 

1243 
1305 
1142 
1191 


M -- 

Makrox Electronic Systems, 48 
Mastereoft, 101 
MathSoh, 94,180 

Megahertz, 90 
Metaphor, 28 
Micro Dyrtamics, 297 
Mlcrografx. 74.121 

MlcroMuse, IS-43 
MlcroRetrlevaf. 287. 290. IS-56 

MlCrOSOH, 20, 32,101,121,155,159, 
188.232,308, 359 


Mimeiics, iS-4 
MiniStOf, 45 
Min iter, UK-3 

Milsubiahl Electronics. 121 
Molecular Arts, 94 
Monotype Typography, IS-7. UK-4 
Motaroda, 45 
Mouse Systems, 79 


1200 

1193 

1097 

1321 

1292 

1165 
1199 
1244 
1395 

1166 
1305 

1001 

1004 

1109 

1105 

1402 


1245 

1320 

1418 


1277 


Nallex. UK-3 

NanaoUSA, 101.121. IS-43 


National Design. 82 
National Samlcanduclor, lS-4 
NCR. 263 

NEC Technologias, 32,70,101,121, 
316, iS-43, 


Nestor. 253 
Networks Now, UK-9 
New Technology, 79.359 
Newtek. 181 
Next Computer, 121 
North Coast Software, 106 
Novell. 32, 121.339, 

Nutek Computers. 25 


1100 

1246 

1392 

1263 


1134 

1180 

1247 

1271 

1394 

1419 

1270 

960 

1240 

1102 

1349 


o- 

Occam Research, 327 1220 

Oce Graphics. 316 1135 

OCR Systems, 121 1250 

Odyssey Oevetopmen^t, 287.290 1107 

1397 

Office Workstallons. 263 
Ollveltl. IS-3 

On Technology, 207, 290. IS-56 1160 

1300 

Opan Text. 287 1159 

Opus Systems, IS-43 1409 

Grade, 121. 208 1251 

Orchid Technology, T21,172 1252 

1335 


P - 

PageAhead Software, 331 

Pafindrome, IS-36 

Panacea. 172 

Panasonic, 336 

Paragraph iniernaEional. 45 

Parallel Perlphefafs Technology. 79 

Passport Destgris, 18S 
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REE Software 
bsi^tly On-Line 

ith BYTE 

EMOLINK 




)ownload free demo software from top publishers directly T 
0 your computer.. .for just the cost of a phone call! ^ 

JYTE DEMO LINK lets you preview software instantly by calling the \ 

elephone number in the city nearest you. All you need to access BYTE ' 

)EMOLINK is a PC, a modem and a telecommunications program. The ^ 

atest demo software is at your fingertips for your evaluation. / 

Call BYTE DEMOLINK today to connect with these 
free software demos—It’s only a phone call away! \ 

\ 


eVTE 

Free Demo Download 

617«861-9767* 

1 DEMOW 

‘Call the nearest DEMOLINK office anytime. Telecom settings: 2400 or 1200 baud, 

8 data bits, 1 stop bit, and no parity. Enter DEMOLINK at the prompt. 

Chicago Denver Los Angeles New York San Francisco Toronto Washington. DC 

312-616-1071 303-220-0328 213-383-9856 212-797-5620 415-434-4510 416-960-3187 202-463-4920 


Here are the newest software 
packages available on DEMOLINK: 

AutoPACK Tutor 

A powerful interactive computer-based AutoCAD training program for 
novice or experienced usen. Tutor starts with an introductory module 
on the basics of AutoCADt includes an exercise module that takes the 
user through step-by-step instructions of object snap, dimensioning, 
blocks, etc., and has a complete on-line reference system that replaces 
AutoCAD ’’Help" with animated examples and clear explanations. 
AutoPACK Tutor by Gribert Systems, Inc 
Select the file aptdemo.exe 

TropkSoft C++ Classes 

A set of the most efficient and complete C-t- •¥ classes for building 
MS-DOS Windows application interfaces. Designed to dramatically 
reduce menK>ry and exe size. Increase execution speed and reduce 
lines of code by as much as 80%. Also features the flex “C" 
programming to compile in any memory model and run in any 
Windows mode. (Source code available.) 

Select the file tsdemo.exe 


WINFAX PRO 2.0 

Send and receive laser quality faxes from any Windows 3 application 
directly to any fax device or your PC. WINFAX PRO is recognized 
by Windows as a print device so a single fax can be composed from 
within pages of different Windows applications. Specify at what date 
and time the fax will be sent, and WINFAX PRO will send the fax to 
either one recipient or a group of recipients. Faxes can be printed or 
vievyed upon receipt. WINFAX PRO manages fax numbers, recipients 
and groups with its buHc-in phonebooks. Cover pages can be fully 
customized to include bg files, ASCII text files and fax merge 
capabilities. Call 1-800-268-6082 for more information. 

Select the file winfax.exe 

ZylNDEX 

ZylNDEX, by ZyLAB Corp., is the premiere text retrieval system for 
DOS and Windows. Search thousands of documents in seconds, 
regardless of where documents are located or with what word 
processor they were created. 

Select the file zyindex.exe 

DEMOLINK Windows 

Use our new Windows front-end software to automate your 
DEMOUNK sessbns. 

Select the file dlwin.exe 


Other Software Packages Available: 
ASQ, by Qualitas 
C++/Vlews. CNS, Inc. 

C-Scape with Look & Feel, Liant Softvyare Corp. 
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Where Do You Go for Help When 

You're the Expert? 

BIX - the On-Line Service for 
People Who Know Computers! 



G et answers, 

advice and code 
from top 
programmers, 
designers, and consultants. 
BIX is home to hardware and 
software engineers, systems 
designers, independent 
consultants, technology buffs 
and computer industry 
celebrities. All sharing 
information on their favorite 
subject ... computing! 

And the resources on BIX 
are substantial. 

More High-Quality Tools 
and Information on BIX. 

Our software libraries 
are packed with the latest 
high-quality tools, programs 
and code to help you do a 
better job. So, whether you're 
looking for a special utility, 
TSR, highly qualified advice 
or just stimulating 
conversation, you'll find 
it on BIX, 


Get Answers in These 
Conferences and Many Others: 

Borland Borland International 
official technical 
support 

c.plus.plus Discuss the C++ 
programming 
language 

ibm.windows IBM/Microsoft 
Windows 

ibm.os2 03/2 Operating 
System 

ibm.utils Utility software for 
IBM Computers 

microsoft Products from 
Microsoft 


Subscribe to BIX On-line 
for Only $39 a Quarter Now! 

Just set your telecom¬ 
munications program for full 
duplex, 2400 or 1200 baud, 

7 bits, even parity, 1 stop bit. 
Get your Visa, MasterCard, 
or American Express card 
ready. Have your modem call 
617-861-9767", enter "bix"at 
the prompt. When you are 
prompted for "Name?" enter 
"bix.dear and complete 
on-line registration, 

Money-Back Guarantee! 

Try BIX for 30 days and if 
you're not completely satisfied, 
call Customer ^rvice and we'll 
refund your subscription fees. 
But if you decide BIX is for 
you, we'll give you an 
additional 30 days on your 
annual subscription. 


•Connect to BIX locally via FT lymnet-call 8CX^336^149 for your local access number; fees are outlined on-line, Bbc handles billing for FT Tymnet 
connect fees. Other access available. Call BIX at 800-227-2983 or 617-3544137 for more information. 
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Y3u Might Find an Onune Service for Less, 
But There Are Probably Some Strings Attached* 



Special 'H'lal Offer; 5 hours for $5! 



Downloaddbk 

Pto^arm 


Some online services charse a 
monthly fee for ^ 

"unlimited access.” 

This might sound 
like a good deal* 

But take a closer 
look: the monthly 
fee doesn't include 
any of the services you v/ant! All of 
the valuable features, like down¬ 
loadable programs, chat, and multi¬ 
player games cost extra-somettmes a 
lot extra. With DELPHI'S 20/20 
Advantage Plan, you get 20 hours for 
only $20-that's 20 hours of real 
productivity and 
entertainment, 
using the 
N features you 
expect from a 
quality online service. 



Muki-player 
Grimes 


\ ^ V 


E-mail 



Download from file 
libraries with 
thousand of 
programs. Join 
groups for nearly 
every type of 
computer and 
other special interests. Chat with 

members from 
around the 
world. Send 
unlimited 
electronic mail 
messages. You can 
even challenge 
your skills in lively mnlti-player 
games* And all within easy reach: just 
connect with a local phone call from 
over 600 cities and towns. 


DELPHI 

A service of Gcncx^ Vi<iecrtac Curpoi^don, 
1030 Massaehuserrs Avenue, Cambridge MA 02138 
Phone: 1-800-6954005 


Special 

Interest Groups 


TVtal Offer: 5 hours for $5! 

Try DELPHI at $1 per hour* Join today 
and get 5 hours of evening and week¬ 
end access for only $5- Tf you're not 
satisfied, simply cancel your account 
before the end of 


the calendar 
month with no 
further obligation* 

Keep your account 
active and youT 
automatically be 
enrolled in the 
20/20 plan for the 

next month. So don't be strung along 
by another online service-get it all for 
less with DELPHI! 

Give DELPHI a try*..lleg1ster Now! 



Worldwide 
Chat Lines 


Dial by modem 1-800-^65-4636 
Press RETURN once or tvdee 
At Password, enter BT55 


Rates apply for evens ns and weekend access 
from within the mainland US. There is a one¬ 
time enrollment fee of $19 when you join the 
20/20 Advantage Plan. 


Ciivl* 97 Alt Inauirw Card. 


























STOP BIT 



Reflections on 
“Privacy” Question 


ou have gonorrhea. 

No, lhaUs untactfuL 

/ have gonorrhea. As of Monday, who knew 
this? The lab technician to whom Dr, Klein sent 
my blood for lesling, and he knows only that 
“BS 3/1/92/13—Klein M93399" (blood sample tested 
on March I, 1992, number 13 of the blood samples di¬ 
rected to the laboratory by Dn Klein, whose license to 
practice medicine in New York 
is number 493399) came up 
positive on a gonorrhea test. 
Now your doctor knows, his 
nurse knows, and you know. 
Should anyone else know? 
That question reaches into 
the library of questions confronted by the recently es¬ 
tablished United States Privacy Counci L 

Let us suppose that the doctor asks you^—as the Con¬ 
sumer Intere.sl Research Institute deniaiids he do, before 
giving anyone access to the infonnation he collects frooi 
his patients—whether you will pennii him to furnish 
your medical data to the Physician Computer Network. 

“Will anyone have my name?” 

“No. You will be merely a numbered patient.” 

“OK, But will Mu Hired Sleuth be able to find out 
from the Physician Computer Network that Dr. Klein 
has four patients with AIDS, eight with venereal disease, 
and one with Krcutzfcld syndrome?” 

Dr. Klein had never been asked that question. He paus¬ 
es* “The Physician Computer Network is interested not in 
'my' patients, but in every doctor's patient-hi stories; in¬ 
terested in the number of patients with this disease or 
the other (is the number growing? diminishing?)*” 

Dr. Klein asked me to come over and have a look at 
what comes out at the other end of the medical-research 
computer. “Yesterday,” (he draws up the information on 
the screen) “we had this perplexing patient.” I note that the 
name of the patient is given in code* Dr* Klein points to 
the four symptoms* 

“T did not see a pattern in those four symptoms, which 
included a rash under tlie riglit ear. I sent tlie data into the 
Physician Computer Network, and in about I minute, I 
was told that these symptoms in the past have indicated 
a very rare disease called Lorn bardic unclis, one treat¬ 
ment for which is 200 grams of Glasisturine injected into 
muscle tissue behind the neck* T did this* The boy’s fever 
this morning is gone, also the rash.” 

“What about my gonorrhea? If T get appointed to the 
Supreme Court, is there any way the government inves¬ 


Who benefits when 
your medical records 
go on-iine? 



tigators could find out? They would discover, easily 
enough, that you are my doctor. If they came to you, you 
would say that my medical records are private.” 

Yes, and the investigators could go to the pharmacy and 
try to find out what pharmaceuticals regularly go to my 
New York apanmcnl. But assuming that they succeeded 
in bribing the pharmacist, they still are pretty well up 
against it, since there is no drug labeled, “For exclusive 
use against the clap*” 

The privacy nuts, in my judgment, will have a hard 
time. I say this though I believe passionately in privacy 
and would willingly serve as the jail keeper at any peni¬ 
tentiary that collected violators of those privacy laws 
that do make sense. But which arc they? 

Last December, Congress passed the Telephone Con¬ 
sumer Protection Act, the purpose of which is to enable 
you 10 block salespeople from access to your telephone. 
Fair enough* There is a law that forbids rental agencies 
from giving out the record of your patronage of their 
videotapes. It is a very old law, and a good one, that pro¬ 
tects your income tax returns trom scrutiny by the tabloids 
or, for that matter, by the New York Times. 

When my brother served in the Senate, he introduced 
a law that gave to students the right to examine the dock¬ 
ets, containing faculty evaluations of their work, that fol¬ 
low them about—sometimes for the rest of their lives. 
Jim's law is understandable—one faculty grouch or 
spurned lover should not be allowed indelibly to slain 
your academic record without challenge. On the other 
hand, it proves more difficult to get faculty to express 
themselves freely if they know that the subject will see 
what they write* 

It is, in short, a vexed question* The presumption should 
always be in favor of privacy, but presumptions are re¬ 
buttable, and the data in most of the cases here exam¬ 
ined suggest that they have been rebutted. My gonor¬ 
rhea record—taking into account my allergies, the 
derivative treatment of it, its effect on me—is data with 
a useful life for others, and it is thoughtless and selfish 
to deprive the Physician Computer Network of such use 
as my little iniquity might provide others, bent on sinning 
70 X 7 limes. 

So that, then, is the rule: In favor of privacy arrange¬ 
ments presumptively. But then listen, listen to the other 
side. It is often compelling* ■ 


William F, Buckley Jr/s forthcoming hook is called 
WindFall: The End of the Affair. You can reach him on 
B fX c/o ^^edhors. ” 
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CONTROL UP TO 96 PC 
PILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 





by cybex 


Dual 

Access 


Keyboard 
Control ^ 


AutoBoot 



• Select via Keyboard 

• Dual access up to 250 feet 
away (optional) 

• NO external power 

^ Mix PC, PC/XT, PC/AT 
and PS/2 

• "AutoBoor»" Feature 
boots attached 
computers without 
operator intervention 

^ Shows PC power status 


• PS/2 Mouse support 
available 


• Each unit accommodates 
from 2 to 8 PCs 

« up to 12 units can 
be cascaded 


• Mounting kit available 
for 19" and 24" rack 
installation 






.'1 

















Dealer program Available 

Cybex corporation 

2800-H Bob Wallace Ave. 
Huntsville, Alabama 35805 

(205) 534-0011 
_ Fax (205) 534-0010 ^ 


PC. PC/XT, PC/AT and PS/2 are trademarks of 
international Business Matnines Corp, 


Circle 92 on Inouirv CariJ. 






























































































FiljeSafcr 

I20dPlus 


And manage your server disk, too! 


Mountain®, the leader in tape storage management now 
makes network storage management easier. Mountain’s 
FileWiaard® for FileSafe® is the breakthrough you’ve 
needed in Novell® NetWare® file server management. Get 
30 % of your server disk space back the first time you use 
FileWizard for FileSafe, and analyze your server to see how 
it is being used. 

FileWizard for FileSafe brings you: 

• Server Grooming 

• File Migration and 
Archiving 

• Server Storage Analysis 
& Reporting 

• Archive Librarian 



Mountain combines the analysis, grooming, and archiving 
functions of the widely acclaimed FileWizard with the 
security of Mountain’s award winning FileSafe tape 
subsystems. FileWizard for FileSafe provides a powerful data 
management solution for today’s Novell NetWare file 
servers. Automate archivii^ files to Mountain’s FileSafe 
tj^ subsystems and retrieve them off tape with the 
FileWizard for FileSafe Librarian. 


FileFizard for FileSafe 
™k:j ttitli all of 
Mountain's FileSafe 
subsystems. And it comes in 
nue, three, and eight server 
versions. 



ami archivingphs. Retrieve 


Call 408-3794300 (USA) or 
44-276-686454 (EUROPE) for more 
information. 


Ctrde 184 on inquiry Card. 




Mountain, the Mouniain fietvwjfk Soluaifjw logi^p aod RfeS* are reRistertd lEKtaiiaite d Mountam SkdiiiKnii, Inc RfcWljanl H a inadcmarit^rf 
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